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Abstract

ing the growth period.

Background Kommerell diverticulum (KD) with right aortic arch and aberrant left subclavian artery (ALSCA) is a rare
congenital aortic anomaly. To improve organ compression symptoms and avoid rupture of aneurysms in adulthood
(19 years old-), surgical treatment is considered the only curative option. However, in childhood (-18 years old), sev-
eral problems regarding approach and technique selection have been reported. Surgical treatment for KD in infancy
(birth-2 years old) has been reported recently, but rarely in adolescence (13-19 years old). We herein report a case
of KD in which the patient underwent graft replacement during adolescence.

Case presentation A 13-year-old boy was admitted to our hospital presenting with dysphagia and body weight
loss. Esophagography showed upper esophageal stenosis caused by extrinsic compression. Contrast-enhanced
computer tomography showed saccular aneurysm formation of KD with right aortic arch (RAA) and ALSCA. Elective
surgery including KD resection and graft replacement of the descending aorta was performed via right thoracotomy
under partial extracorporeal circulation. The ALSCA was reconstructed by graft interposition. No postoperative com-
plication was observed. Follow-up esophagography showed no residual stenosis.

Conclusion We experienced a case of KD with dysphagia and weight loss in adolescence, which was successfully
treated with surgery. Graft replacement could be an effective treatment option, facilitating recovery even dur-
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Background

Kommerell diverticulum (KD) with right aortic arch and
aberrant left subclavian artery (ALSCA) is a rare con-
genital aortic anomaly with an incidence of 0.05-0.1%
in the general population [1]. Some KD cases have been
reported, in which aneurysms developed in adulthood
causing dysphagia and respiratory distress. To improve
these symptoms and prevent aneurysmal rupture [2],
surgery is often chosen. However, attention should be
paid to the selection of approach and technique for the
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surgery in the period of growth. Surgical treatment for
KD in infancy has been reported to date but rarely in
adolescence. We herein report a case of a patient with KD
who underwent graft replacement during adolescence.

Case presentation

A 13-year-old boy (height 160.3 cm, weight 43.7 kg, BMI
17, BSA 1.419 m?) was admitted to our hospital present-
ing with dysphagia and body weight loss. He had diffi-
culty swallowing meals and lost 3 kg in six weeks before
his initial medical consultation. Blood test showed no
abnormalities. Esophagography showed upper esopha-
geal stenosis apparently caused by extrinsic compression.
The patient was referred to the pediatric department of
our hospital. Although his deglutition reflex was normal,
he could only swallow liquids and was unable to swallow
solid food.
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Barium esophagography showed filling defects due
to compression of the upper esophagus on the right
side (Fig. 1A). Cardiac echocardiography showed nor-
mal cardiac function without intracardiac anomalies.
Contrast-enhanced computer tomography (CE-CT)
revealed that the ALSCA with KD arose from the RAA,
and the esophagus was compressed by the KD, which
had a diameter of <20 mm (Fig. 1B).

Elective aneurysmectomy and graft replacement of
the descending aorta via right fourth intercostal thora-
cotomy was performed. Partial extracorporeal circu-
lation [1.78~2.13 L/min (1.25~1.5 L/min/m*] was
established with drainage from the superior vena cava
and perfusion to the descending aorta (Th6). The KD
was exposed and clamped at the distal side of the left
subclavian artery (LSA), since it was difficult to clamp
the normal LSA, and resected as much as possible. The
ostium of the LSA was clearly visible, and the LSA was
interposed with an 8-mm graft INTERGARD Woven,
Intervascular SAS, La Ciotat, France). The descending
aorta was replaced with a 20-mm graft (INTERGARD
Woven, Intervascular SAS, La Ciotat, France) with
bending into a slight curve to accommodate the aortic
growth. The reconstructed LSA was anastomosed end-
to-side on the right side through the dorsal descending
aortic graft (Fig. 2). The extracorporeal circulation time
was 137 min, and the operating time was 273 min. The
lowest bladder temperature was 34 °C, and no blood
transfusion was needed.
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The patient was extubated on the first post-operative
day (POD), and was discharged from the intensive care
unit on POD 2. On POD 4, he began oral intake. No dys-
phagia was observed postoperatively. There is no com-
plication regarding paraplegia and phrenic or recurrent
laryngeal nerve palsy. Postoperative CE-CT showed no
abnormalities with reconstructed grafts (Fig. 3). He was
discharged on POD 20. Barium esophagography at our
outpatient clinic on POD 25 showed slight pooling of
fluid. Barium was carried down smoothly by the peri-
stalsis of the esophagus without passage disorder. The
patient had no dysphagia 2 years after of surgery.

Discussion

KD was firstly reported by Kommerell et al. in 1936
[3]. KD with RAA and ALSCA is a rare congenital aor-
tic anomaly, with an incidence of 0.05-0.1% in the gen-
eral population [1]. KD often presents with respiratory
symptoms due to airway stenosis and/or dysphagia due
to airway and/or esophageal compression. Emergency
surgery has been reported due to rupture of an enlarged
KD [4] even in asymptomatic patients. The mortality rate
is 80—-100% once KD is ruptured [4, 5]. Therefore, early
diagnosis and surgical treatment are potentially life-sav-
ing [6].

In the current case, a KD of <20 mm diameter caused
symptoms associated with esophageal compression. In
contrast, the anteroposterior diameter of the thorax
(the distance from the posterior sternum to the anterior

n 300 S

Fig. 1 A Esophagography: the upper esophagus is compressed and stenotic (arrow). B Computer tomography: arrow shows Kommerell
diverticulum (KD) and the origin of the aberrant left subclavian artery (ALSCA)
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Fig. 2 Operative findings: A the descending aorta is open. The KD
inner surface (black arrow) and the ostium of ALSCA are visible. B The
descending aorta is replaced using an artificial graft with the branch
to the ALSCA through the dorsal aortic graft (arrow)
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Fig. 3 Postoperative computer tomography (posterior view):
the aortic graft is slightly curved using a relatively longer graft
than that of an ordinary (arrow)
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thoracic spine) at the level of the KD was <50 mm. This
relationship between the diameter of the KD and the tho-
rax may have caused dysphasia in this case.

The indication for surgery of KD should be determined
by its size and the symptoms caused by compression of
the surrounding organs. Yu et al. [7] reported that sur-
gical indications of KD in childhood is a KD diameter
that is 1.5 times larger than that of the ALSCA origin,
or apparent compression of the trachea caused by KD.
However, there are many options depending on the case,
or that there is no agreement on a standard procedure.
Baker et al. [8] reported satisfactory results after per-
forming diverticulectomy and extra-anatomical bypass
from the common carotid artery to the subclavian artery
bypass in 20 patients aged 9.1+6.5 years old (1.5-29.1
years) with symptomatic KD. However, they reported
that after each procedure, the residual diverticulum was
problematic in the long-term. In addition, ligation or
division of the ALSCA could cause ischemia and sub-
clavian steal syndrome [9]. Therefore, as a curative treat-
ment, we recommend to perform a complete resection of
the diverticulum and graft replacement of the descending
aorta with reconstruction of the LSA [10].

Recently, less invasive endovascular treatment of KD
aneurysms has been performed in adults with low mor-
tality and morbidity [11]. However, there are several
problems with endovascular treatment during the growth
period. First, the long-term durability of the endovas-
cular approach is questionable because of the potential
growth of a child’s body and vessels. The durability of the
stent graft itself is also a matter of discussion because of
possible material fatigue and late complications. Con-
sidering both symptomatic improvements and physical
growth, we selected a more invasive procedure in the
present case.

The selection of the graft size is controversial. There are
few papers [12] describing the risk of aortic stenosis in
adulthood due to size mismatch of the graft used in child-
hood. Okawa et al. [13] reported a case of acute Stanford
type A aortic dissection in a 12-year-old boy who had
undergone hemiarch replacement using a 22-mm graft.
His descending aorta had quite a small diameter, but they
used as large a graft as possible, taking his future growth
into consideration.

For the diameter of the thoracic aorta, Hegde et al. [14]
reported the normal ranges of effective aortic diameter
in children. They reported, the effective diameter of the
descending aorta was around 17 mm when the BSA was
1.4 m?% Even if the patient’s BSA were 2.0 m? the diam-
eter of the descending aorta would still be around 20
mm; a 20-mm graft would not cause stenosis. Therefore,
in the present case, it was considered that the size of the
graft selected was sufficient and allowed for the patient’s



Shinjo et al. Surgical Case Reports (2024) 10:104

physical growth. In addition, the graft was bent with a
slight curve to accommodate the aortic growth.

Conclusion

We herein reported a case of KD with dysphagia and
weight loss in an adolescent patient. The patient under-
went graft replacement for KD with an uneventful post-
operative course. Although surgical strategy during a
patient’s adolescence is controversial, graft replacement
may be a curable and effective option.

Abbreviations

KD Kommerell diverticulum
ALSCA  Aberrant left subclavian artery
AA Right aortic arch

BMI Body mass index

BSA Body surface area

CE-CT  Contrast-enhanced computer tomography
LSA Left subclavian artery

POD Post-operative day

Acknowledgements
The authors would like to thank English proofreading service at Fukushima
Medical University for correcting the manuscript

Author contributions

H Shinjo (Corresponding author) reported the case and wrote the manuscript.
H Satokawa and H Wakamatsu were engaged in patient care, including sur-
gery. H Wakamatsu helped draft the manuscript. H Satokawa and H Yokoyama
revised the manuscript. All the authors have read and approved the final
manuscript for publication.

Funding
All authors have no funding regarding this paper.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable, as this manuscript is a case report.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case report and the accompanying interests.

Competing interests
All authors and coauthors declare that they have no conflict of interests.

Received: 25 January 2024 Accepted: 20 April 2024
Published online: 28 April 2024

References

1. Stewart JR, Kincaid OW, Edwards JE. An Atlas of vascular rings and related
malformation of the aortic arch system. Charles C Thomas, Springfield, p
3-129, 1964.

2. Cina CS, Althani H, Pasenau J, Abouzahr L. Kommerell's diverticulum and
right-sided aortic arch: a cohort study and review of the literature. J Vasc
Surg. 2004,39:131-9.

3. Kommerell B. Displacement of the oesophagus by an abnormal
artery subclavia dextra (Arteria Lusoria). Fortschr Geb Roentgenstr.
1936;54:590-5.

Page 4 of 4

4. Austin EH, Wolfe WG. Aneurysm of aberrant subclavian artery with a
review of the literature. J Vasc Surg. 1985;2:571-7.

5. Knight GC, Codd JE. Anomalous right subclavian artery aneurysms.
Report of 3 cases, with a review of the literature. Tex Heart Inst J.
1991;18:209-18.

6. Fisher RG, Whigham CJ, Trinh C. Diverticula of Kommerell and aberrant
subclavian arteries complicated by aneurysms. Cardiovasc Intervent
Radiol. 2005;28:553-60.

7. YuD,Guo Z You X, PengW, Qi J, Sun J, et al. Long-term outcomes in
children undergoing vascular ring division: a multi-institution experience.
Eur J Cardiothorac Surg. 2022;61:605-13.

8. Backer CL, Russell HM, Wurlitzer KC, Rastatter JC, Rigsby CK. Primary resec-
tion of Kommerell diverticulum and left subclavian artery transfer. Ann
Thorac Surg. 2012,94:1612-8.

9. TukuiH, Aomi S, Yamazaki K. Surgical strategy for Kommerell's diverticu-
lum: total arch replacement. J Thorac Cardiovasc Surg. 2014;148:1423-7.

10. OtaT, Okada K, Takanashi S, Yamamoto S, Okita Y. Surgical treatment for
Kommerell's diverticulum. J Thorac Cardiovasc Surg. 2006;131:574-8.

11. Bloom JP, Attia RQ, Sundt TM, Cameron DE, Hedgire SS, Bhatt AB, et al.
Outcomes of open and endovascular repair of Kommerell diverticulum.
Eur J Cardiothorac Surg. 2021;60:305-11.

12. Hormuth D, Cefali D, Rouse T, Cutshaw J, Turner W, Rodman G. Traumatic
disruption of the thoracic aorta in children. Arch Surg. 1999;134:759-63.

13. Okawa H, Yuhara S, Kozakai M, Yokote J, Yokoyama Y, Tamaki S, et al. Acute
type A aortic dissection operated in childhood: report of a case. Kyobu
Geka. 2013;66(4):335-9.

14. Hegde SV, Lensing SY, Greenberg SB. Determining the normal aorta size
in children. Radiology. 2015;274(3):859-65.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	A case of Kommerell diverticulum in adolescence presented with dysphagia
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


