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Abstract

Background: This study aimed to compare health-related quality of life (HRQoL) in patients with acute type A aortic dissection (AAAD)
who underwent extensive arch repair via partial upper sternotomy (PUS) or full median sternotomy (FS).Methods: Data were collected
from 112 patients with AAAD who were divided into two groups based on the surgical approach. HRQoL was assessed using the MOS
36-item Short-Form Health Survey (SF-36) at discharge (AD), the third postoperative month (POM3), and the twelfth postoperative
month (POM12), whereas anxiety symptoms were evaluated using the Spielberger State-Trait Anxiety Inventory state and trait scores
(STAI-S and STAI-T) only at POM3. Results: The PUS group had a numerically lower rate of sternal wound complications than the FS
group (1.8% vs. 8.8%; p = 0.206), with no significant differences in other in-hospital events. Overall, 112 patients completed the 1-year
follow-up. Repeated-measures analyses showed progressive improvement in SF-36 scores from discharge to POM12 in both groups.
Compared with the FS group, the PUS group reported better early postoperative HRQoL in selected domains, including role physical,
bodily pain, role emotional, and mental health; however, these between-group differences were attenuated at POM12. At POM3, the
STAI-S and STAI-T scores were significantly higher in the FS group than in the PUS group. Conclusions: Partial upper sternotomy for
extensive arch repair was feasible and was not associated with an apparent increase in perioperative adverse events. Compared with full
sternotomy, PUS was associated with less reported pain, lower psychological burden, and better early postoperative HRQoL in selected
patients with AAAD.
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1. Introduction

Since its first proposal by Svensson in 1997 [1], par-
tial upper sternotomy (PUS) has been used as a minimally
invasive access route in selected cardiac and proximal aor-
tic procedures [2]. Nevertheless, because acute type A
aortic dissection (AAAD) is a life-threatening emergency
with substantial early mortality and long-term morbidity,
full median sternotomy (FS) remains the standard approach
for extensive aortic repair, as it provides rapid and reliable
exposure [3,4]. Previous institutional experience has sug-
gested that extensive repair of AAAD through PUS is tech-
nically feasible and may achieve acceptable early clinical
outcomes [3]. With continued refinements in minimally in-
vasive cardiac surgery, reduced surgical trauma, improved
thoracic stability, less postoperative pain, and better cos-
metic results have become increasingly relevant patient-
centered outcomes [5].

However, evidence regarding the psychological bur-
den and health-related quality of life (HRQoL) of AAAD

patients undergoing extensive arch repair through PUS re-
mains limited. Recent studies and reviews have emphasized
that survivors of aortic dissection may experience persistent
impairment in physical and mental health, and that HRQoL
should be incorporated into postoperative outcome assess-
ment [6,7,8,9,10]. Therefore, we conducted a retrospective
cohort study to compare postoperative HRQoL and anxi-
ety symptoms between patients who underwent extensive
aortic surgery through either the conventional FS approach
or the PUS approach at our institution. In this study, all
patients underwent ascending aorta replacement combined
with implantation of a modified triple-branched stent graft
[11].

2. Methods
2.1 Study Population

Between June 1, 2020 and June 1, 2021, we con-
ducted a questionnaire survey involving adult patients with
AAAD who underwent ascending aorta replacement com-
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bined with a modified triple-branched stent graft, per-
formed either via a standard FS approach or a PUS ap-
proach. The diagnosis of AAAD was confirmed through
computed tomography angiography (CTA) and echocardio-
graphy. In this study, all procedures were performed by the
same operator and surgical team. The choice of surgical
approach was based on the surgeon’s experience. The ex-
clusion criteria were as follows: (1) concomitant mitral or
tricuspid valve disease, or coronary artery disease requiring
additional surgical intervention; (2) a history of psychiatric
disorders; (3) severe comorbidities that could significantly
affect quality of life, such as malignant tumors; (4) inability
to communicate due to hearing or speech impairment; and
(5) refusal to participate in the survey.

The study was approved by the Ethics Committee of
Fujian Medical University Union Hospital (Approval No.
2022KY031) and adhered to the Helsinki Declaration. Due
to its retrospective nature, approval was granted by the
Ethics Committee of FujianMedical University UnionHos-
pital to waive the requirement for written informed consent.
The data were analyzed in an anonymous manner.

2.2 Triple-Branched Stent Graft
The triple-branched stent graft was originally devel-

oped for extensive primary repair of the thoracic aorta in
AAAD [11]. It is a branch-integrated graft composed of a
self-expanding nitinol stent framework and polyester vas-
cular graft fabric, including one main stent graft and three
side-branch stent grafts.

2.3 Operative Procedure
In this study, we used a modified triple-branched stent

graft (20173034262, Yuhengjia Technology Company, Bei-
jing, China) that was commercially manufactured in China.
The device consists of a main stent graft and three side-
branch stent grafts designed for the aortic arch vessels. The
proximal portion and the aortic arch segment immediately
distal to the three branches are covered only by polyester
graft fabric, without a supporting nitinol stent framework
in this region.

Patients were placed in the supine position under gen-
eral anesthesia. A PUS (“L”-shaped) incision was made be-
tween the sternal notch and the level of the fourth intercostal
space, then extended to the left fourth intercostal space (Fig.
1). The initial skin incision measured approximately 10–
15 cm but was extended if surgical exposure proved in-
adequate. After opening the pericardium, it was fixed to
the drapes with several stay sutures, thereby elevating the
heart and aortic arch anteriorly, which provided excellent
exposure. The establishment of cardiopulmonary bypass
typically begins with cannulation of the right axillary and
femoral arteries, followed by direct cannulation of the right
atrium. Once the nasopharyngeal temperature reached 32
°C, an aortic cross-clamp was applied. Aortic root surgery
was performed based on the condition of the aortic root,

valve, and coronary ostia. An oblique incision was made
near the small bend of the aortic arch. The main segment of
the triple-branched stent graft was inserted into the true lu-
men of the aortic arch and proximal descending aorta. Sub-
sequently, three lateral wall grafts were implanted into the
corresponding arcuate vessels in sequence, followed by the
release of the stent graft. Finally, the ends of the triple-
branch stent were continuously anastomosed to the artificial
polyester vessel, thereby completing the operation [3,11].

2.4 Data Collection
Clinical data were extracted from the hospital elec-

tronic medical record system and cross-checked by two in-
vestigators. The collected variables included preoperative
baseline characteristics, operative details, and postopera-
tive outcomes. Postoperative HRQoL was assessed using
standardized questionnaires on the morning of discharge,
at the third postoperative month, and at the twelfth post-
operative month during outpatient follow-up or structured
follow-up assessment.

2.5 Questionnaire Survey
The assessment tools comprised the Chinese versions

of the Medical Outcomes Study (MOS) 36-Item Short-
FormHealth Survey (SF-36) and the Spielberger State-Trait
Anxiety Inventory (STAI). HRQoLwas evaluated using the
SF-36, a generic and widely used instrument for assessing
health status across different clinical populations [12,13].
The SF-36 contains 36 items grouped into eight domains:
physical functioning, role physical, bodily pain, general
health, vitality, social functioning, role emotional, andmen-
tal health. A higher domain score indicates better perceived
health status.

The Spielberger STAI, including both state anxiety
(STAI-S) and trait anxiety (STAI-T), was used to character-
ize anxiety symptoms and was administered only at POM3.
The STAI-S reflects transient anxiety related to a stressful
situation, whereas the STAI-T reflects a more stable indi-
vidual tendency toward anxiety [14,15,16]. The total score
ranges from 20 to 80, with higher scores indicating more
severe anxiety symptoms. In previous cardiovascular and
clinical populations, a score of 40 or higher has commonly
been used as a threshold indicating clinically relevant anx-
iety symptoms [17].

2.6 Statistical Analysis
Statistical analysis was performed using SPSS soft-

ware version 22.0 (SPSS Inc., Chicago, IL, USA). The
distribution of continuous variables was assessed before
between-group comparisons. Normally distributed vari-
ables are presented as mean ± standard deviation and were
compared using Student's t-test, whereas non-normally dis-
tributed variables are presented as median [interquartile
range] and were compared using the Mann-WhitneyU test.
Categorical variables are expressed as numbers and per-
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Fig. 1. Partial upper sternotomy incision for extensive arch repair of acute type A aortic dissection. The magenta dashed line
indicates the actual skin and sternal incision, consisting of a partial upper median sternotomy extended into the left fourth intercostal
space. The red solid line indicates the surgical exposure area after opening the chest.

centages and were compared using the chi-squared test or
Fisher's exact test, as appropriate according to expected cell
counts. For SF-36 outcomes assessed repeatedly at dis-
charge, POM3, and POM12, longitudinal analyses were
performed using linear mixed-effects models. Because
these HRQoL analyses involvedmultiple domains andwere
exploratory in nature, the findings were interpreted with
caution rather than as definitive confirmatory evidence.
Spearman's rank correlation coefficient was used to as-
sess associations between STAI-S scores and SF-36 domain
scores at POM3. All tests were two-sided, and p < 0.05 was
considered statistically significant.

3. Results
3.1 Baseline Characteristics

A total of 112 patients met the inclusion criteria and
were initially enrolled. During the index hospitalization, 4
patients in the PUS group and 5 patients in the FS group
died. Four additional patients did not complete follow-up

because of severe neurological sequelae, postoperative low
cardiac output syndrome-related death after discharge, or
loss to follow-up following accidental death. Finally, 112
patients completed the 1-year follow-up and were included
in the HRQoL analysis (55 patients in the PUS group and 57
patients in the FS group, with no conversions). The base-
line characteristics are presented in Table 1. No statistically
significant differences were observed in measured preoper-
ative characteristics between the two groups.

3.2 Intraoperative and Postoperative Results

The detailed intraoperative and postoperative results
are presented in Table 2. The rate of sternal wound compli-
cations was numerically lower in the PUS group than in the
FS group (1.8% vs. 8.8%, p = 0.206 by Fisher’s exact test),
but this difference did not reach statistical significance. No
statistically significant differences were observed between
the two groups in terms of bleeding events, acute kidney
injury, reintubation, hepatic insufficiency, nervous system
complications, or low cardiac output syndrome.
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Table 1. Preoperative characteristics of patients.
Items Total (n = 112) PUS Group (n = 55) FS Group (n = 57) p value

Age (years) 51.0 ± 11.6 50.4 ± 11.4 51.6 ± 11.8 0.592
Male (n, %) 58 (51.8) 29 (52.7) 29 (50.9) 0.845
BMI (kg/m2) 25.8 ± 1.6 25.8 ± 1.6 25.9 ± 1.7 0.689
Hypertension (n, %) 87 (77.7) 40 (72.7) 47 (82.5) 0.218
Diabetes mellitus (n, %) 5 (4.5) 2 (3.6) 3 (5.3) 0.678
Renal dysfunction a (n, %) 18 (16.1) 8 (14.5) 10 (17.5) 0.667
COPD (n, %) 2 (1.8) 1 (1.8) 1 (1.8) 0.980
Marfan syndrome (n, %) 6 (5.4) 5 (9.1) 1 (1.8) 0.086
Pericardial effusion b (n, %) 4 (3.6) 2 (3.6) 2 (3.5) 0.971
Acute aortic regurgitation (n, %) 25 (22.3) 13 (23.6) 12 (21.1) 0.744
Malperfusion syndromes c (n, %) 2 (1.8) 1 (1.8) 1 (1.8) 0.980
Preoperative LVEF (%) 63.0 ± 7.1 64.4 ± 5.8 61.7 ± 7.9 0.207

Data are presented as mean ± standard deviation, median [interquartile range] or number (%). Chi-square test
for categorical variables and t-test or Wilcoxon rank-sum test for continuous variables. Preoperative LVEF
was not normally distributed and was therefore compared using the Mann–Whitney U test rather than t-test.
BMI, bodymass index; COPD, chronic obstructive pulmonary disease; LVEF, left ventricular ejection fraction;
PUS, partial upper sternotomy; FS, full median sternotomy.
a: Renal dysfunction, preoperative serum creatinine >130 μmol/L.
b: Pericardial effusion, intraoperatively confirmed effusion volume exceeding 300 mL and based on cardiac
color ultrasonography, an anechoic area in the left ventricular posterior wall was increased (>10 mm).
c: Malperfusion syndromes, clinical symptoms or evidence of ischaemia involving three or more organs of
the heart, brain, spinal, liver, spinal cord, or gastrointestinal tract and extremities.

3.3 Questionnaire

Fig. 2 presents the longitudinal changes in SF-36
scores from discharge to postoperative month 12 (POM12)
in the PUS and FS groups. In the repeated-measures anal-
ysis using linear mixed-effects models, a significant time
effect was observed across all eight SF-36 domains, indicat-
ing gradual improvement in HRQoL after discharge in both
groups. No significant group-by-time interaction was ob-
served for physical functioning, general health, vitality, or
social functioning, suggesting broadly comparable recov-
ery trajectories between the two groups in these domains. In
contrast, the PUS group showed better early postoperative
scores in selected domains, particularly role physical, bod-
ily pain, role emotional, and mental health. Model-based
comparisons showed that the PUS group had higher role
physical scores at discharge, higher bodily pain and role
emotional scores at discharge and POM3, and higher men-
tal health scores at discharge and POM3. These between-
group differences became attenuated by POM12, suggest-
ing that the HRQoL advantage associated with PUS was
most evident during the early postoperative recovery pe-
riod.

The STAI scores were assessed in both groups at the
third postoperative month (Table 3). Mean STAI-S and
STAI-T scores exceeded the commonly used threshold of
40 in both groups, suggesting a considerable anxiety bur-
den after AAAD surgery. The FS group demonstrated sig-

nificantly greater anxiety levels than the PUS group, as ev-
idenced by higher STAI-S scores (49.1 ± 12.3 vs. 42.5 ±
10.1, p < 0.01) and STAI-T scores (51.4 ± 9.8 vs. 44.2 ±
8.3, p < 0.01).

Spearman’s rank correlation analysis was conducted
between the SF-36 domain scores and STAI-S scoresat
POM3 (Fig. 3). STAI-S scores showed strong negative
correlations with mental health and role emotional scores
(r = –0.827 and r = –0.692, respectively; both p < 0.001).
Moderate negative correlations were also observed for bod-
ily pain and vitality, while weaker but statistically signifi-
cant negative correlations were observed for physical func-
tioning and general health (with all p < 0.05). These find-
ings suggest that anxiety symptoms were closely associated
with poorermental health, emotional role functioning, pain-
related quality of life, and selected physical health domains.

4. Discussion
Surgery for AAAD remains one of the most complex

and challenging scenarios in adult cardiac surgery. Al-
though advances in diagnosis, operative strategy, and peri-
operativemanagement have improved survival, AAAD sur-
vivors may still experience substantial morbidity and im-
paired long-term physical and mental well-being [4,6,7].
Recent HRQoL studies in aortic dissection have shown that
postoperative recovery cannot be fully captured by mortal-
ity or major complications alone, as persistent pain, func-
tional limitation, anxiety, depression, and post-traumatic
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Table 2. Intraoperative and postoperative data of patients.
Items Total (n = 112) PUS Group (n = 55) FS Group (n = 57) p value

Intraoperative

Total operation time (min) 303.1 ± 79.6 306.1 ± 88.7 300.2 ± 70.5 0.406
CPB time (min) 146.6 ± 56.0 151.1 ± 62.3 142.3 ± 49.2 0.701
ACC time (min) 51.5 ± 28.2 51.2 ± 24.5 51.8 ± 31.4 0.518
SCP time (min) 14.6 ± 3.5 14.5 ± 3.9 14.8 ± 3.0 0.458
DHCA time (min) 2.9 ± 2.2 3.0 ± 2.7 2.8 ± 1.6 0.223
Bentall procedure 80 38 42 0.591
Valve-sparing root replacement 23 13 10 0.425
Ascending aorta replacement 9 4 5 0.770

Postoperative

Mechanical ventilation time (h) 66.5 ± 69.1 62.7 ± 70.7 70.1 ± 68.0 0.573
ICU stay time (day) 5.6 ± 8.4 5.4 ± 8.3 5.8 ± 8.6 0.782
Postoperative hospital stays (d) 16.4 ± 9.6 15.5 ± 9.2 17.3 ± 9.9 0.305
Bleeding event d 1 (0.9) 1 (1.8) 0 0.491
Reintubation (n, %) 2 (1.8) 0 2 (3.5) 0.496
Acute kidney injury e (n, %) 21 (18.8) 9 (16.4) 12 (21.1) 0.630
Hepatic insufficiency f (n, %) 27 (24.1) 13 (23.6) 14 (24.6) 1.000
Nervous system complications g (n, %) 7 (6.3) 3 (5.5) 4 (7.0) 1.000
Low cardiac output syndrome h (n, %) 1 (0.9) 1 (1.8) 0 0.491
Sternal wound complications i (n, %) 6 (5.4) 1 (1.8) 5 (8.8) 0.206

Data are presented as mean ± standard deviation, median [interquartile range] or number (%). Continuous vari-
ables were compared using the t test or Wilcoxon rank sum test, as appropriate. Categorical variables with small
expected cell counts were compared using Fisher’s exact test.
CPB, cardiopulmonary bypass; ACC, aortic cross-clamp; SCP, selective cerebral perfusion; DHCA, deep hy-
pothermic circulatory arrest; ICU, intensive care unit; CRRT, continuous renal replacement therapy.
d: Bleeding event, re-exploration for postoperative bleeding.
e: Acute kidney injury, defined as 50% rise in baseline creatinine or new need for CRRT.
f: Hepatic insufficiency, defined as bilirubin greater than 5 mg/dL persisting for more than 5 days postoperatively.
g: Nervous system complications, unconsciousness, delirium, coma and other temporary neurological dysfunc-
tions; cerebral infarction; paraplegia or paraparesis.
h: Low Cardiac Output Syndrome, the need for two or more inotropic medications to maintain systolic blood
pressure greater than 90 mmHg or cardiac output >2.2 L/min/m2 after adjusting preload and correcting all elec-
trolyte or blood gas abnormalities.
i: Sternal wound complications, sternal instability after a sternotomy can be responsible for delayed wound heal-
ing or the development of sternal infections.

Table 3. Assessment of different level of anxiety at POM3.
Items PUS Group (n = 55) FS Group (n = 57) p value

STAI-S 42.5 ± 10.1 49.1 ± 12.3 <0.01
STAI-T 44.2 ± 8.3 51.4 ± 9.8 <0.01
Data are presented as mean ± standard deviation. POM3, the third
postoperative month; STAI-S, state anxiety subscale in the Spiel-
berger State-Trait Anxiety Inventory; STAI-T, trait anxiety subscale
in the Spielberger State-Trait Anxiety Inventory.

stress symptoms may continue to affect patients after dis-
charge [6,7,8,9,10,18,19]. In this context, patient-centered
outcomes are increasingly important when evaluating sur-
gical approaches for AAAD.

This study aimed to characterize the HRQoL of
AAAD patients after extensive aortic surgery and to ex-
plore whether the surgical access route was associated with
early postoperative patient-reported outcomes. Using the
SF-36, we compared HRQoL outcomes between patients
treated through FS and those treated through PUS at dis-
charge, POM3, and POM12; anxiety symptoms were as-
sessed using the STAI only at POM3. This design allowed
us to examine not only conventional perioperative safety
but also recovery dimensions that are highly relevant to pa-
tients.

In our study, SF-36 scores in both groups were
relatively low at discharge and improved gradually dur-
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Fig. 2. The comparison of the SF-36 scores between groups at different time points. AD,At discharge; POM3, The third postoperative
month; POM12, The twelfth postoperative month. *: PUS Group vs FS Group (p < 0.05), **: PUS Group vs FS Group (p < 0.01).

ing follow-up, consistent with the major physiologic and
psychological burden imposed by AAAD and emergency
surgery. Compared with the FS group, the PUS group
had higher scores in role physical at discharge, bodily pain
at discharge and POM3, role emotional at discharge and
POM3, and mental health at discharge and POM3. These
findings are consistent with broader evidence from mini-
mally invasive cardiac surgery suggesting that less invasive
access may accelerate early recovery and improve short-
term patient-reported outcomes [5,20,21]. The PUS ap-
proach, with a shorter incision and reduced sternal disrup-
tion, may reduce pain and improve patients’ confidence
during coughing, deep breathing, ambulation, and early re-
habilitation. By POM12, between-group differences be-
came less apparent, suggesting that the advantage of PUS
may be most prominent during early recovery.

The World Health Organization (WHO) has long de-
fined health as a state of physical, mental, and social well-
being rather than merely the absence of disease [22], and
theWorld Health Organization Quality of Life (WHOQOL)
framework further emphasizes the subjective and multidi-
mensional nature of quality of life [23]. Medical trauma and
life-threatening cardiovascular events can lead to anxiety,

depression, and post-traumatic stress symptoms [10,18]. In
the present cohort, at POM3, both groups had mean STAI
scores above the commonly used threshold for clinically
relevant anxiety, indicating that psychological distress is
common after AAAD surgery and should not be overlooked
in postoperative care.

Several factors may explain the lower STAI scores ob-
served in the PUS group. First, the FS approach involves a
longer midline incision and more extensive sternal trauma,
which may increase pain, restrict activity, and make pa-
tients more aware of the severity of the operation. Sec-
ond, persistent postoperative pain can interfere with sleep,
rehabilitation, and daily function, thereby amplifying anx-
iety symptoms. Third, improved body image and earlier
functional recovery after a smaller incision may reduce per-
ceived illness burden. Although these explanations remain
hypothesis-generating, they support the need to incorporate
psychological screening and patient-reported outcomes into
routine follow-up after AAAD repair.

The influence of pain intensity and incision-related
concerns on HRQoL is often underestimated in cardiac
surgery. Previous studies have reported persistent pain after
sternotomy and have shown that pain can affect mood, daily
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Fig. 3. Correlation coefficient matrix between STAI-S and SF-36 subdomains.

activity, and postoperative functioning [20,24,25]. Our
study found higher bodily pain scores in the PUS group at
discharge and POM3, suggesting less pain-related impair-

ment during early recovery. This may be attributable to less
tissue disruption, a smaller scar, fewer sternal wires, and re-
duced risk of sternal instability. Improved pain control may
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also facilitate participation in breathing exercises and car-
diac rehabilitation, although this hypothesis requires con-
firmation in prospective studies.

5. Limitations
First, it was a retrospective single-center study with

a modest sample size. Because the choice of surgical ap-
proach was based on the surgeon’s experience rather than
random allocation, selection bias cannot be excluded. Al-
though measured baseline variables were broadly compa-
rable between groups, unmeasured differences in anatomic
complexity, frailty, socioeconomic factors, education level,
self-care ability, rehabilitation adherence, and baseline
psychological status may have influenced postoperative
HRQoL [24]. Second, because AAAD is an acute life-
threatening emergency, preoperative baseline HRQoL and
anxiety data were unavailable. Therefore, this study eval-
uated absolute postoperative scores rather than within-
patient changes from baseline. Third, the analyses of multi-
ple SF-36 domains at several time points were exploratory,
and the study was not powered for all individual HRQoL
domains. Fourth, because the STAI was assessed only at
POM3, longitudinal changes in anxiety could not be eval-
uated. Fifth, the follow-up period was limited to 1 year;
longer follow-up is needed to determine whether the early
HRQoL advantage associated with PUS persists over time.
Finally, the findings should be validated in multicenter
prospective cohorts or randomized studies with prespeci-
fied statistical adjustment, such as multivariable modeling
or propensity score methods.

6. Conclusions
In selected AAAD patients undergoing extensive arch

repair, the PUS approach was feasible and showed no ap-
parent increase in perioperative adverse events compared
with FS. Patients treated with PUS reported better early
postoperative HRQoL, particularly in pain-related, emo-
tional, and mental health domains, and lower anxiety scores
at POM3. These potential advantages may be related to re-
duced surgical trauma and improved subjective recovery.
Given the retrospective and non-randomized design, these
findings should be interpreted as hypothesis-generating and
require confirmation in larger prospective studies.

Abbreviations
PUS, partial upper sternotomy; FS, full median ster-

notomy; HRQoL, health-related quality of life; AAAD,
acute type A aortic dissection; SF-36, the MOS 36-item
Short-Form Health Survey; STAI-S and STAI-T, the Spiel-
berger State-Trait Anxiety Inventory state and trait scores;
AD, the time point at discharge; POM3, the third postoper-
ative month; POM12, the twelfth postoperative month.

Availability of Data and Materials
The data from this study will not be shared publicly.

All data included in this study are available upon request by
contact with the corresponding author.

Author Contributions
LX and XW contributed to data acquisition, follow-

up assessment, data verification, and drafting of the
manuscript. ZZ contributed to data curation, literature re-
view, and critical revision of the manuscript. DJ con-
tributed to study design, surgical technical support, in-
terpretation of clinical findings, and manuscript revision.
XL contributed to study conception, methodology, super-
vision, interpretation of results, and critical revision of the
manuscript. All authors made substantial contributions to
the work, approved the final version to be submitted, and
agreed to be accountable for all aspects of the work in ac-
cordance with ICMJE authorship criteria.

Ethics Approval and Consent to Participate
The study was approved by the Ethics Committee of

Fujian Medical University Union Hospital (Approval No.
2022KY031) and adhered to the Helsinki Declaration. Due
to its retrospective nature, approval was granted by the
Ethics Committee of FujianMedical University UnionHos-
pital to waive the requirement for written informed consent.
The data were analyzed in an anonymous manner.

Acknowledgment
Not applicable.

Funding
This work was supported by grants from the Na-

tional Natural Science Foundation of Fujian Province (No.
2026J008157), the Joint Funds for the Innovation of Sci-
ence and Technology in Fujian Province (No. 2025Y9353),
the Foundation for Cultivated Young Talents of Fujian
Province (No. 2025YC004), the Outstanding Young Doc-
torates Scientific Research Project of Fujian Medical Uni-
versity UnionHospital (No. 2025XH051, 2026XH041) and
the Talent Startup Fund Project Fujian Medical University
Union Hospital (2026XH009).

Conflicts of Interest
The authors declare no conflicts of interest.

References
[1] Svensson LG. Minimal-access “J” or “j” sternotomy for valvu-

lar, aortic, and coronary operations or reoperations. The Annals
of Thoracic Surgery. 1997; 64: 1501–1503. https://doi.org/10.
1016/S0003-4975(97)00927-2

[2] Roselli EE. Interventions on the aortic valve and proximal
thoracic aorta through a minimally invasive approach. Annals
of Cardiothoracic Surgery. 2015; 4: 81–84. https://doi.org/10.
3978/j.issn.2225-319X.2014.11.02

8

https://doi.org/10.1016/S0003-4975(97)00927-2
https://doi.org/10.1016/S0003-4975(97)00927-2
https://doi.org/10.3978/j.issn.2225-319X.2014.11.02
https://doi.org/10.3978/j.issn.2225-319X.2014.11.02
https://www.imrpress.com


[3] Xie XB, Dai XF, Fang GH, Qiu ZH, Jiang DB, Chen LW. Ex-
tensive repair of acute type A aortic dissection through a partial
upper sternotomy and using complete stent-graft replacement of
the arch. The Journal of Thoracic and Cardiovascular Surgery.
2022; 164: 1045–1052. https://doi.org/10.1016/j.jtcvs.2020.10.
063

[4] Carrel T, Sundt TM, 3rd, von Kodolitsch Y, Czerny M. Acute
aortic dissection. Lancet (London, England). 2023; 401: 773–
788. https://doi.org/10.1016/S0140-6736(22)01970-5

[5] Claessens J, Rottiers R, Vandenbrande J, Gruyters I, Yilmaz A,
Kaya A, et al. Quality of life in patients undergoing minimally
invasive cardiac surgery: a systematic review. Indian Journal of
Thoracic and Cardiovascular Surgery. 2023; 39: 367–380. https:
//doi.org/10.1007/s12055-023-01501-y

[6] Meccanici F, Thijssen CGE, Gökalp AL, Bom AW, Geuzebroek
GSC, Ter Woorst JF, et al. Long-Term Health-Related Quality
of Life following Acute Type A Aortic Dissection with a Focus
on Male-Female Differences: A Cross Sectional Study. Journal
of Clinical Medicine. 2024; 13: 2265. https://doi.org/10.3390/jc
m13082265

[7] Goebel N, Holder SA, Huether F, Maw E, Ayala R, Anguelov Y,
et al. Long-Term Results and Quality of Life after Surgery for
Acute Aortic Dissection Type A: Contemporary Single-Centre
Experience. Journal of Clinical Medicine. 2024; 13: 5645. https:
//doi.org/10.3390/jcm13185645

[8] Adam U, Habazettl H, Graefe K, Kuppe H, Wundram M, Kurz
SD. Health-related quality of life of patients after surgery for
acute Type A aortic dissection. Interactive Cardiovascular and
Thoracic Surgery. 2018; 27: 48–53. https://doi.org/10.1093/icvt
s/ivy036

[9] Carbone A, Palladino R, Franzese M, Castaldo R, Ranieri B,
Crisci G, et al. Health-related quality of life in patients with
aortic dissection: An unmet need. Current Problems in Car-
diology. 2024; 49: 102138. https://doi.org/10.1016/j.cpcardiol.
2023.102138

[10] Ilonzo N, Taubenfeld E, Yousif MD, Henoud C, Howitt J,
Wohlauer M, et al. The mental health impact of aortic dissec-
tion. Seminars in Vascular Surgery. 2022; 35: 88–99. https:
//doi.org/10.1053/j.semvascsurg.2022.02.005

[11] Chen LW, Dai XF, Lu L, Zhang GC, Cao H. Extensive pri-
mary repair of the thoracic aorta in acute type a aortic dissection
by means of ascending aorta replacement combined with open
placement of triple-branched stent graft: early results. Circula-
tion. 2010; 122: 1373–1378. https://doi.org/10.1161/CIRCUL
ATIONAHA.110.946012

[12] Raidou V, Mitete K, Kourek C, Antonopoulos M, Soulele T,
Kolovou K, et al. Quality of life and functional capacity in pa-
tients after cardiac surgery intensive care unit. World Journal
of Cardiology. 2024; 16: 436–447. https://doi.org/10.4330/wj
c.v16.i8.436

[13] Ware JE, Jr, Sherbourne CD. The MOS 36-item short-form
health survey (SF-36). I. Conceptual framework and item selec-

tion. Medical Care. 1992; 30: 473–483.
[14] Knowles KA, Olatunji BO. Specificity of trait anxiety in anxi-

ety and depression: Meta-analysis of the State-Trait Anxiety In-
ventory. Clinical Psychology Review. 2020; 82: 101928. https:
//doi.org/10.1016/j.cpr.2020.101928

[15] Marteau TM, Bekker H. The development of a six-item short-
form of the state scale of the Spielberger State-Trait Anxiety
Inventory (STAI). The British Journal of Clinical Psychology.
1992; 31: 301–306. https://doi.org/10.1111/j.2044-8260.1992.
tb00997.x

[16] Vigneau F, Cormier S. The factor structure of the State-Trait
Anxiety Inventory: an alternative view. Journal of Personal-
ity Assessment. 2008; 90: 280–285. https://doi.org/10.1080/
00223890701885027

[17] Grant KA, McMahon C, Austin MP. Maternal anxiety during
the transition to parenthood: a prospective study. Journal of Af-
fective Disorders. 2008; 108: 101–111. https://doi.org/10.1016/
j.jad.2007.10.002

[18] Spanevello M, Galassi L, Bruno VD, Lanius RA, Chu MWA.
Heart under pressure: The hidden battle of posttraumatic stress
disorder in aortic dissection survivors. JTCVS Open. 2025; 28:
117–120. https://doi.org/10.1016/j.xjon.2025.08.005

[19] Bacour N, Grewal S, Theijsse RT, Klautz RJM, Grewal N. From
Survival to Recovery: Understanding the Life Impact of an
Acute Aortic Dissection Through Activity, Sleep, and Quality
of Life. Journal of Clinical Medicine. 2025; 14: 859. https:
//doi.org/10.3390/jcm14030859

[20] Marinescu AD, Oprea SA, Costache VS. Does Minimally Inva-
sive Valve Surgery Improve Quality of Life Compared to Ster-
notomy? A Systematic Review. Journal of Clinical Medicine.
2025; 14: 8660. https://doi.org/10.3390/jcm14248660

[21] Brown A, Beaudry RI, Moen J, Kang S, Fatehi Hassanabad
A, Vasanthan V, et al. Patient-reported outcome measures af-
ter minimally invasive mitral valve surgery: The benefit may be
early. JTCVS Open. 2024; 20: 26–28. https://doi.org/10.1016/j.
xjon.2024.05.010

[22] World Health Organization. Constitution of the World Health
Organization. World Health Organization: Geneva. 1948.

[23] The Whoqol Group. The World Health Organization Qual-
ity of Life Assessment (WHOQOL): development and general
psychometric properties. Social Science & Medicine (1982).
1998; 46: 1569–1585. https://doi.org/10.1016/s0277-9536(98)
00009-4

[24] Sanders J, Bowden T, Woolfe-Loftus N, Sekhon M, Aitken LM.
Predictors of health-related quality of life after cardiac surgery:
a systematic review. Health and Quality of Life Outcomes. 2022;
20: 79. https://doi.org/10.1186/s12955-022-01980-4

[25] Veal FC, Bereznicki LRE, Thompson AJ, Peterson GM, Or-
likowski CE. Pain and Functionality Following Sternotomy:
A Prospective 12-Month Observational Study. Pain Medicine
(Malden, Mass.). 2016; 17: 1155–1162. https://doi.org/10.1093/
pm/pnv066

9

https://doi.org/10.1016/j.jtcvs.2020.10.063
https://doi.org/10.1016/j.jtcvs.2020.10.063
https://doi.org/10.1016/S0140-6736(22)01970-5
https://doi.org/10.1007/s12055-023-01501-y
https://doi.org/10.1007/s12055-023-01501-y
https://doi.org/10.3390/jcm13082265
https://doi.org/10.3390/jcm13082265
https://doi.org/10.3390/jcm13185645
https://doi.org/10.3390/jcm13185645
https://doi.org/10.1093/icvts/ivy036
https://doi.org/10.1093/icvts/ivy036
https://doi.org/10.1016/j.cpcardiol.2023.102138
https://doi.org/10.1016/j.cpcardiol.2023.102138
https://doi.org/10.1053/j.semvascsurg.2022.02.005
https://doi.org/10.1053/j.semvascsurg.2022.02.005
https://doi.org/10.1161/CIRCULATIONAHA.110.946012
https://doi.org/10.1161/CIRCULATIONAHA.110.946012
https://doi.org/10.4330/wjc.v16.i8.436
https://doi.org/10.4330/wjc.v16.i8.436
https://doi.org/10.1016/j.cpr.2020.101928
https://doi.org/10.1016/j.cpr.2020.101928
https://doi.org/10.1111/j.2044-8260.1992.tb00997.x
https://doi.org/10.1111/j.2044-8260.1992.tb00997.x
https://doi.org/10.1080/00223890701885027
https://doi.org/10.1080/00223890701885027
https://doi.org/10.1016/j.jad.2007.10.002
https://doi.org/10.1016/j.jad.2007.10.002
https://doi.org/10.1016/j.xjon.2025.08.005
https://doi.org/10.3390/jcm14030859
https://doi.org/10.3390/jcm14030859
https://doi.org/10.3390/jcm14248660
https://doi.org/10.1016/j.xjon.2024.05.010
https://doi.org/10.1016/j.xjon.2024.05.010
https://doi.org/10.1016/s0277-9536(98)00009-4
https://doi.org/10.1016/s0277-9536(98)00009-4
https://doi.org/10.1186/s12955-022-01980-4
https://doi.org/10.1093/pm/pnv066
https://doi.org/10.1093/pm/pnv066
https://www.imrpress.com

	1. Introduction
	2. Methods
	2.1 Study Population
	2.2 Triple-Branched Stent Graft
	2.3 Operative Procedure
	2.4 Data Collection
	2.5 Questionnaire Survey
	2.6 Statistical Analysis

	3. Results
	3.1 Baseline Characteristics
	3.2 Intraoperative and Postoperative Results
	3.3 Questionnaire

	4. Discussion
	5. Limitations
	6. Conclusions
	Abbreviations
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflicts of Interest
	References

