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Abstract

Background The study was performed to investigate the efficacy and safety of preoperative dexamethasone (DXM)
in preventing postoperative pulmonary complications (PPCs) after minimally invasive esophagectomy (MIE).

Methods Patients who underwent total MIE with two-field lymph node dissection from February 2018 to Febru-
ary 2023 were included in this study. Patients who were given either 5 mg or 10 mg DXM as preoperative prophy-
lactic medication before induction of general anesthesia were assigned to the DXM group, while patients who did
not receive DXM were assigned to the control group. Preoperative evaluations, intraoperative data, and occurrence
of postoperative complications were analyzed. The primary outcome was the incidence of PPCs occurring by day 7
after surgery.

Results In total, 659 patients were included in the study; 453 patients received preoperative DXM, while 206 patients
did not. Propensity score-matched analysis created a matched cohort of 366 patients, with 183 patients each

in the DXM and control groups. A total of 24.6% of patients in the DXM group and 30.6% of patients in the control
group had PPCs (P =0.198). The incidence of respiratory failure was significantly lower in the DXM group than in the
control group (1.1% vs 5.5%, P = 0.019). Fewer patients were re-intubated during their hospital stay in the DXM group
than in the control group (1.1% vs 5.5%, P = 0.019).

Conclusions Preoperative DXM before induction of anesthesia did not reduce overall PPC development after MIE.
Nevertheless, the occurrence of early respiratory failure and the incidence of re-intubation during hospitalization were
decreased.
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Background

Major surgery is often associated with an increased
inflammatory response, which may be related to the
development of postoperative complications. Esophagec-
tomy, one of the most invasive surgical procedures, is
associated with high morbidity and mortality, especially
with respect to pulmonary complications (Geller et al.
2019). A recent study showed that lung injury arising
from the inflammatory response to surgical stress and
oxidative stress is associated with pulmonary morbidity
after esophagectomy (Shinozaki et al. 2021). To improve
the postoperative clinical course, preoperative glucocor-
ticoids have been introduced to attenuate the release of
proinflammatory mediators such as IL-6, IL-8, and tumor
necrosis factor (TNF) (Shinozaki et al. 2021; Takeda
et al. 2003; Matsutani et al. 1998; Shimada et al. 2000).
A few studies have investigated the protective effect of
glucocorticoids in patients undergoing open esophagec-
tomy (Gao et al. 2014; Nakamura et al. 2008). It is sug-
gested that the benefits of cytokine response-modulating
therapy may become blunted in the presence of major
complications. Considering that minimally invasive
esophagectomy (MIE) is associated with less severe sur-
gical trauma and fewer postoperative complications,
investigating the prophylactic effect of glucocorticoids on
postoperative pulmonary complications (PPCs) following
MIE might produce informative results.

The long-term glucocorticoid dexamethasone (DXM)
is one of the most frequently used preanesthetic drugs
because of its antiemetic and analgesic effects (Corcoran
et al. 2022; Parthasarathy et al. 2018). In theory, the rela-
tively long half-life of DXM may have a prolonged anti-
inflammatory effect following surgery. However, whether
prophylactic DXM before induction of anesthesia allevi-
ates surgical stress and reduces postoperative complica-
tions (especially pulmonary complications) following
MIE has never been exclusively studied. The aim of this
study was to investigate the efficacy and safety of prophy-
lactic DXM on PPC development after MIE.

Methods

Study population

All consecutive patients diagnosed with thoracic esoph-
ageal cancer who underwent total MIE with two-field
lymph node dissection at a single academic institution
(Peking University Cancer Hospital) from February 2018
to February 2023 were included in the study. Before the
study’s commencement, approval was obtained from
the hospital’s ethics committee (No. 2023Y]JZ36). The
study was registered in the Chinese Clinical Trial Regis-
try (No. ChiCTR2300071674) and was based on a previ-
ous retrospective study (Chinese Clinical Trial Registry,
ChiCTR2300071571). The requirement for informed
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consent was waived because of the retrospective study
design. In addition, patients who met one or more of
the following criteria were excluded from the study: (1)
esophageal cancer recurrence, (2) treatment with corti-
costeroids before surgery, (3) treatment with additional
intraoperative corticosteroids except for prophylactic
DXM, (4) American Society of Anesthesiologists (ASA)
classification score greater than III, (5) COVID-19 infec-
tion within 1 month prior to surgery or during hospitali-
zation, (6) change of operation method during surgery
(e.g., unresectable tumor, conversion to an open pro-
cedure), and (7) incomplete data. All operations were
performed by one of three senior esophageal cancer sur-
geons from the same ward, and general anesthesia was
administered by the same team of thoracic anesthesi-
ologists. Postoperative treatment was managed by clini-
cians on the same general ward or in the intensive care
unit (ICU). All patients’ electronic medical records were
reviewed for baseline characteristics, operative informa-
tion, and postoperative variables during the hospital stay.
Preoperative evaluation included a complete medical his-
tory, physical examination, and relevant laboratory tests
and investigations. Pulmonary history was defined as a
history of chronic obstructive pulmonary disease, bron-
chiectasis, asthma, pulmonary bullae, pulmonary infec-
tion within 1 month, and/or pulmonary tuberculosis.
Intraoperative data included operative records and anes-
thesia records. Postoperative follow-up consisted of the
duration of ICU stay/hospital stay, postoperative labora-
tory and imaging data, and the occurrence of PPCs and
non-pulmonary complications.

Anesthesia and surgical technique

All patients underwent general anesthesia with one-
lung ventilation or two-lung ventilation under artificial
pneumothorax. Epidural anesthesia was not routinely
used for patients undergoing total MIE in our institu-
tion. Regional anesthesia such as paravertebral block,
transversus abdominis plane block, and intercostal nerve
block were applied at the attending anesthesiologists’
discretion. A glucocorticoid (5 mg or 10 mg DXM) was
administered as a preoperative prophylactic medica-
tion before induction of general anesthesia at the anes-
thesiologists” discretion. Intubation was completed with
either a double-lumen endotracheal tube, a single-lumen
endotracheal tube, or the combination of a single-lumen
tube and a bronchial blocker after intravenous induc-
tion of general anesthesia. A protective lung ventilation
strategy was adopted; i.e., a tidal volume of 4 to 6 mL/
kg and a positive end-expiratory pressure of 2 to 5 cm
H,0. General anesthesia was maintained with a combi-
nation of inhaled and intravenous anesthesia. Patient-
controlled intravenous analgesia with opioids was used
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for postoperative analgesia for all patients. The MIE
procedure included two-field lymph node dissection
with anastomosis in the neck, which consisted of right
transthoracic subtotal esophagectomy and dissection of
mediastinal and abdominal lymph nodes. The thoracic
procedures were performed by thoracoscopic surgery in
the left lateral-prone position. The abdominal procedures
were performed by total laparoscopic surgery. After sur-
gery, all patients were transferred to the post-anesthesia
care unit and then either back to the general ward after
full recovery or to the ICU if continued mechanical
ventilation was necessary or severe comorbidities were
present.

Variables and data extraction

Data on PPCs were collected during the hospital stay.
The primary outcome was the incidence of PPCs occur-
ring by postoperative day (POD) 7, assuming that PPCs
related to intraoperative management would occur early.
Late PPCs may be associated with factors other than
the initial surgery, such as aspiration or wound infec-
tion (Howells et al. 2016). PPCs were defined as grade
> II complications according to the Clavien-Dindo clas-
sification of respiratory system complications (Table 1)
(Dindo et al. 2004). Major pulmonary complications
occurring by POD 7 were analyzed separately, includ-
ing pneumonia (defined as the presence of a new or pro-
gressive radiographic infiltrate plus at least two of three
clinical features including fever of > 38 °C, leukocytosis
or leukopenia, and purulent secretions), pleural effu-
sion requiring an additional drainage procedure, atelec-
tasis requiring bronchoscopic treatment, pneumothorax
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requiring thoracocentesis, respiratory failure (defined as
postoperative PaO, of < 60 mmHg or arterial oxyhemo-
globin saturation measured with pulse oximetry of < 90%
despite oxygen therapy, or the need for non-invasive
mechanical ventilation), acute respiratory distress syn-
drome, acute aspiration, and tracheobronchial injury. The
secondary outcome was non-pulmonary complications
occurring during the hospital stay, which included anas-
tomotic leakage, wound infection, cardiac complications
(including new-onset arrhythmia, myocardial ischemia
or infarction, and heart failure), chylothorax, and recur-
rent laryngeal nerve injury. The length of the hospital
stay was also analyzed.

Statistical analysis

IBM SPSS Statistics for Windows, version 26.0 (IBM
Corp., Armonk, NY, USA) was used for statistical analy-
sis. Categorical variables are reported as numbers (per-
centage) and were analyzed with Pearson’s chi-squared
test or Fisher’s exact test. Continuous variables were
reported as mean + standard deviation or median (inter-
quartile range). Normally distributed data are analyzed
with the independent-samples ¢-test, and non-normally
distributed data are analyzed with the Mann—Whitney
U test. To adjust for unbalanced covariates between the
patients who received DXM preoperatively (DXM group)
and patients who did not (control group), propensity
score-matched analysis was used. Baseline characteris-
tics and preoperative/intraoperative data were analyzed,
including age, sex, height, weight, body mass index
(BMI), ASA classification, comorbidities, hemoglobin
concentration, albumin concentration, preoperative

Table 1 Pulmonary complication grading scheme adapted from the Clavien-Dindo classification (Dindo et al. 2004)

Grades  Definition Examples of respiratory system
Grade | Any deviation from the normal postoperative course with- Secretion retention requiring physiotherapy
out the need for pharmacological treatment or surgical, endoscopic, Atelectasis requiring physiotherapy
and radiological interventions Therapeutic supplemental oxygen given by nasal catheter or oxygen
Allowed therapeutic regimens are: drugs as antiemetics, anti- mask
pyretics, diuretics, electrolytes, and physiotherapy. This grade
also includes wound infections opened at the bedside
Grade Il Requiring pharmacological treatment with drugs other than such Pneumonia treated with antibiotics on the ward
allowed for grade | complications
Blood transfusions and total parenteral nutrition are also included
Grade lll. Requiring surgical, endoscopic, or radiological intervention Suction of secretions by bronchoscopy for treatment of pneumonia
Atelectasis requiring bronchoscopic intervention
Grade llla  Intervention not under general anesthesia
Grade lllb  Intervention under general anesthesia
Grade IV Life-threatening complication requiring IC/ICU management Readmission to the ICU because of respiratory dysfunction
Grade IVa  Single organ dysfunction (including dialysis) Respiratory failure requiring endotracheal or noninvasive ventilation
Grade Vb Multiorgan dysfunction Respiratory failure with failure of another organ
GradeV  Death of a patient Death

IC intermediate care, ICU intensive care unit
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treatment, tumor location, tumor pathology, and anes-
thesia technique. Variables with a P value of < 0.1 in the
univariate analysis between the two groups and periop-
erative risk factors reported to be associated with PPCs
(e.g., age, BMI, pulmonary comorbidity, former smoking
status, ventilation technique, duration of surgery, intra-
operative fluid intake, and operative blood loss (Kinu-
gasa et al. 2004; Zingg et al. 2011; Uchihara et al. 2018;
Ohi et al. 2019; Law et al. 2004; Xing et al. 2015) were
included for propensity calculation and matching using
a logistic regression model. By setting the matching ratio
at 1:1 using the nearest-neighbor method and the caliper
width at 0.2 of the standard deviation, two adequately
balanced groups (DXM group and control group) were
generated for further analysis. A standardized mean dif-
ference of < 0.1 between the two groups was considered
adequately balanced in matching. Statistical significance
was set at P < 0.05.

Results
During the study period, 699 patients were scheduled
for total MIE with two-field lymph node dissection. A
total of 659 patients qualified for enrollment and were
included in the study. Among those individuals, 453
patients received prophylactic DXM and 206 patients
did not. Prior to matching, there were significant varia-
tions in the current smoking status, ASA classification,
tumor location, intraoperative fluid intake, and percent-
age of patients receiving nerve block between the two
groups (Table 2). Therefore, the following risk factors
were adjusted to compensate for the propensity score:
age, BMI, pulmonary comorbidities, smoking status,
ASA classification, tumor location, percentage of patients
receiving combined nerve block, intraoperative fluid
intake, operative blood loss, and duration of surgery. Pro-
pensity score-matching created a matched cohort of 366
patients with 183 patients each in the DXM group and
the control group (Fig. 1). After matching, there were no
significant differences in demographic characteristics or
intraoperative data between the two groups (Table 2).

After matching, 45 (24.6%) patients in the DXM group
and 56 (30.6%) patients in the control group had PPCs
by POD 7 (P = 0.198) (Fig. 2). The incidence of respira-
tory failure by POD 7 was significantly lower in the DXM
group than in the control group (1.1% vs 5.5%, P = 0.019).
The incidence of other major PPCs by POD 7 did not dif-
fer significantly between the two groups (Table 3). Fewer
patients were re-intubated during their hospital stay in
the DXM group than in the control group [2 (1.1%) vs 10
(5.5%), P = 0.019].

The incidence of postoperative cardiac complications
was significantly lower in the DXM group (2.2%) than in
the control group (6.6%, P = 0.041). The occurrences of
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other major postoperative non-pulmonary complications
during the hospital stay were comparable between the
two groups (Table 4). The length of hospital stay was 12.0
(10.0-14.0) days in the DXM group and 13.0 (11.0-15.0)
days in the control group (P = 0.174).

Discussion

In the present study, 24.6% of patients in the DXM
group and 30.6% of patients in the control group devel-
oped PPCs by POD 7. There was a non-significant trend
of reduced PPCs in patients treated with preoperative
DXM administration. When major PPCs were analyzed
separately, the incidence of respiratory failure was sig-
nificantly lower in patients receiving preoperative DXM.
This finding was consistent with several previous stud-
ies on other prophylactic glucocorticoids. Recently pub-
lished Japanese nationwide inpatient data showed an
association between prophylactic methylprednisolone
use in oncologic esophagectomy and decreased respira-
tory failure as well as lower in-hospital mortality (Hirano
et al. 2022). Likewise, an investigation into the effect of
preoperative methylprednisolone on surgery-related
complications following esophagectomy revealed that
patients who received a prophylactic glucocorticoid had a
significantly lower rate of organ system failure, including
respiratory failure. In that investigation, patients in the
glucocorticoid group had lower plasma levels of IL-6 and
IL-8 than patients in the control group, indicating that
glucocorticoids might have attenuated surgical stress—
induced inflammatory responses by protecting against
elevation of proinflammatory cytokine levels (Sato
et al. 2002). In particular, the authors suggested that the
improvement of respiratory function was related to the
shorter duration of mechanical ventilation in patients
who received prophylactic glucocorticoids. In the pre-
sent study, the duration of mechanical ventilation was
not analyzed; however, the re-intubation rate within POD
7 was lower in the DXM group (although the difference
was not statistically significant), and the overall re-intu-
bation rate during hospitalization was significantly lower
in patients who received preoperative DXM. This may
have resulted in a shorter duration of mechanical ventila-
tion. Another investigation also revealed that intraopera-
tive methylprednisolone administration was associated
with a decreased risk of acute respiratory failure follow-
ing esophagectomy (Park et al. 2012). Consistent results
were reported in other studies, in which methylpredni-
solone pretreatment was associated with reduced intuba-
tion days, a higher postoperative ratio of arterial oxygen
partial pressure to fractional inspired oxygen, and fewer
postoperative respiratory complications (Takeda et al.
2003; Raimondi et al. 2006; Tsukada et al. 2006). These
findings suggest a potential benefit of preoperative
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Table 2 Demographic and perioperative characteristics before and after propensity score-matching
Characteristics Before matching (n = 659) After matching (n = 366)
DXM group Control group Pvalue DXM group Control group Pvalue
(n=453) (n=206) (n=183) (n=183)

Age, years 64.0(59.0-69.0) 63.0(57.0-68.0) 0292 63.0(58.0-68.0) 64.0(57.0-68.0) 0.849
Gender, male 370(81.7%) 175(85.0%) 0.303 146(79.8%) 153(83.6%) 0.344
Height, cm 166.0(161.0-172.0) 166.0(162.0-171.0) 0.810 166.0(161.0-170.0) 166.0(162.0-171.0) 0.609
Weight, kg 65.0(57.5-71.0) 66.0(58.0-71.0) 0475  65.0(57.5-70.0) 65.0(57.5-71.0) 0.638
BMI, kg/m2 23.5(21.3-25.7) 23.6(22.0-25.7) 0428 236+30 236+29 0.945
Pulmonary comorbidities 53(11.7%) 15(7.3%) 0084  14(7.7%) 15(8.2%) 0.847
COPD 28(6.2%) 8(3.9%) 0.229 5(2.7%) 8(4.4%) 0.397
Pulmonary infection 14(3.1%) 3(1.5%) 0.220 7(3.8%) 3(1.6%) 0.200
within a month
Diabetes mellitus 60(13.2%) 20(9.7%) 0.198 26(14.2%) 17(9.3%) 0.144
Smoking history

Past smoker 316(69.8%) 139(67.5%) 0.557 124(67.8%) 123(67.2%) 0911

Current smoker 23(5.1%) 19(9.2%) 0043"  14(7.7%) 14(7.7%) 1.000
Alcohol abuse 237(52.3%) 112(54.4%) 0.625 89(48.6%) 101(55.2%) 0.209
Hemoglobin, g/L 129.7 £154 1292+170 0.673 1284+157 1296 +£16.8 0.487
Albumin, g/L 44.2(41.9-46.1) 44.2(41.4-46.0) 0.773 444(42.6-46.2) 44.4(41.7-46.4) 0.571
ASA classification 0.000" 0493

| 12(2.6%) 25(12.1%) 11(6.0%) 17(9.3%)

Il 400(88.3%) 180(87.4%) 170(92.9%) 165(90.2%)

Il 41(9.1%) 1(0.5%) 2(1.1%) 1(0.5%)
Neoadjuvant therapy 0.665 0316

Yes 350(77.3%) 156(75.7%) 146(79.8%) 138(75.4%)

No 103(22.7%) 50(24.3%) 37(20.2%) 45(24.6%)
Tumor location 0.048" 0.940

Upper thoracic 62(13.7%) 18(8.7%) 19(10.4%) 17(9.3%)

Middle thoracic 198(43.7%) 109(52.9%) 92(50.3%) 93(50.8%)

Lower thoracic? 193(42.6%) 79(38.3%) 72(39.3%) 73(39.9%)
Pathology 0.948 0.849

SCC 426(94.0%) 195(94.7%) 175(95.6%) 173(94.5%)

Adenocarcinoma 20(4.4%) 8(3.9%) 7(3.8%) 8(4.4%)

Other malignancy 7(1.5%) 3(1.5%) 1(0.5%) 2(1.1%)
Ventilation technique 0.152 0.626

One-lung ventilation 72(15.9%) 24(11.7%) 20(10.9%) 23(12.6%)

Two-lung ventilation 381(84.1%) 182(88.3%) 163(89.1%) 160(87.4%)
Combined nerve block 41(9.1%) 0(0.0%) 0.000°  0(0.0%) 0(0.0%) -
Fluid intake, mL 2100.0(1800.0-2525.0) 2350.0(2100.0-2600.0) 0.000"  2300.0(2000.0-2800.0) 2300.0(2100.0-2550.0) 0.811
Blood loss, mL 100.0(50.0-100.0) 100.0(50.0-100.0) 0919  100.0(50.0-100.0) 100.0(50.0-100.0) 0.782
Intraoperative transfusion 39(8.6%) 11(5.3%) 0.142 16(8.7%) 9(4.9%) 0.147
Surgery duration, min 198.0(175.0-233.0) 201.0(178.0-234.0) 0626 192.0(170.0-232.0) 201.0(178.0-234.0) 0.177

Data are presented as median (interquartile range), mean + standard deviation, or n (%)

DXM dexamethasone, BMI body mass index, COPD chronic obstructive pulmonary disease, ASA American Society of Anesthesiologists, SCC squamous cell carcinoma

"P<0.05

2 Includes the gastroesophageal junction

corticosteroid use in both open esophagectomy and MIE.
On the basis of previous research and the results of the
present study, we consider preoperative DXM effective

in reducing the occurrence of respiratory failure follow-
ing MIE. The mechanism underlying this association is
unclear. The inflammatory response triggered by major
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Patients scheduled for total MIE with two-
field lymph node dissection from February
2018 to February 2023 (n=699)
-------- » Excluded (n=40)
esophageal cancer recurrence (n=4)
Enrolled patients (n=659) COVID-19 within one month or during hospitalization (n=3)
change of operation method during surgery (n=25)
missing data (n=8)
DXM group (n=453) control group (n=206)|
1:1 Propensity score-
matching S
DXM group (n=183) > control group (n=183)|
Fig. 1 Flow chart of patient enroliment
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Fig. 2 PPC grades by postoperative day 7 defined by the Clavien-Dindo classification
Table 3 Occurrences of major PPCs requiring treatment by postoperative day 7
PPCs DXM group (n = 183) Control group (n = 183) )(2 P value
Pneumonia 20(10.9%) 21(11.5%) 0.027 0.868
Pleural effusion 18(9.8%) 24(13.1%) 0.968 0325
Pneumothorax 2(1.1%) 1(0.5%) - 1.000
Atelectasis 5(2.7%) 5(2.7%) 0.000 1.000
Respiratory failure 2(1.1%) 10(5.5%) 5514 0.019"
ARDS 0(0.0%) 1(0.5%) 0.000 1.000
Acute aspiration 0(0.0%) 0(0.0%) - -
Tracheobronchial injury 0(0.0%) 0(0.0%) - -
Re-intubation 2(1.1%) 8(4.4%) 3.701 0.054
Tracheotomy 2(1.1%) 5(2.7%) 1311 0.252

Data are presented as n (%). *P < 0.05

PPCs postoperative pulmonary complications, DXM dexamethasone, ARDS acute respiratory distress syndrome
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Table 4 Occurrences of major postoperative non-pulmonary
complications during hospital stay

Complications DXM Control X Pvalue
group group
(n=183) (n=183)
Anastomotic leakage 18(9.8%) 17(9.3%) 0.032 0.859
Wound infection 6(3.3%) 3(1.6%) 0456 0.500
Cardiac complications 4(2.2%) 12(6.6%) 4183 0041
Chylothorax 1(0.5%) 1(0.5%) 0.000 1.000
Recurrent laryngeal injury  2(1.1%) 7(3.8%) 2.848 0.091

Data are presented as n (%)
DXM dexamethasone
"P<0.05

surgery may induce proinflammatory cytokine secre-
tions, endothelial dysfunction, glycocalyx damage, and
neutrophil activations, leading to tissue and multisystem
organ destruction (Margraf et al. 2020). It is suggested
that lung injury induced by the inflammatory response
to surgical stress and oxidative stress is associated with
pulmonary morbidity after esophagectomy (Shinozaki
et al. 2021). Previous studies have shown that glucocorti-
coids may lower the risk of respiratory failure by inhibit-
ing the inflammatory response to surgical stress through
suppression of proinflammatory cytokine release (Takeda
et al. 2003; Sato et al. 2002; Raimondi et al. 2006). In
one study, for example, the plasma norepinephrine and
arginine vasopressin concentrations were significantly
lower in patients treated with methylprednisolone than
in the control group (Takeda et al. 2003). The postop-
erative plasma IL-6 concentration was also found to be
lowered by preoperative glucocorticoid administration
(Raimondi et al. 2006). The laboratory data in another
study suggested that corticosteroids may attenuate surgi-
cal stress-induced inflammatory responses both directly
by suppressing the release of proinflammatory cytokines
and by inducing IL-10 synthesis (Sato et al. 2002). How-
ever, because of the retrospective design of the present
study, data reflecting inflammatory responses could
not be collected. Further studies are required to better
understand the possible mechanism associated with the
protective effect of respiratory function by preoperative
DXM.

In addition to a reduced incidence of respiratory fail-
ure, we observed fewer postoperative cardiac complica-
tions in the DXM group. These findings were similar to
previous studies, in which reduced cardiovascular failure
or reduced cardiovascular complications were observed
in patients treated with glucocorticoids (Gao et al. 2014;
Sato et al. 2002; Engelman and Maeyens 2010). Generally,
a single dose of glucocorticoid can inhibit the synthesis
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of proinflammatory mediators such as IL-6, IL-8, and
TNF-a in cardiac surgery and other major non-cardiac
surgeries such as procedures involving the esophagus
and abdomen (Matsutani et al. 1998; Yilmaz et al. 1999;
Schulze et al. 1997). Research has shown that higher
levels of circulatory cytokines such as IL-6, IL-8, and
TNF-a are closely related to impaired hemodynamics
and may contribute to postoperative myocardial ischemia
and deteriorated clinical outcomes after cardiac surgery
(Deng et al. 1996; Hennein et al. 1994). Notably, a single
dose of glucocorticoid was associated with a lower inci-
dence of postoperative atrial fibrillation and fewer cases
of myocardial injury after cardiac surgery (Liu et al. 2021;
Xu et al. 2011; Zhou et al. 2023). However, inconsistent
conclusions have been drawn regarding the influence of
preoperative glucocorticoids on postoperative cardiac
complications (Chaney et al. 2001). According to our
results, we speculate that there may be a link between a
reduced rate of postoperative cardiac complications and
preoperative DXM administration. However, this specu-
lation must be verified by future investigations.

The possible association between glucocorticoid use
and surgical site complications such as impaired wound
healing is a major concern (Wang et al. 2013; Bootsma
et al. 2018). In one study, the incidence of graft dehis-
cence was higher in patients who received preventive
hydrocortisone than in the control group (Jeong et al.
2019). In another study investigating postoperative acute
lung injury after esophagectomy, superimposed infec-
tions were observed in 30% of the patients treated with
corticosteroids, and surgical site complications (includ-
ing wound dehiscence and anastomotic site leakage)
were observed in 27% of the patients (Choi et al. 2019).
This indicates the need for special attention to surgi-
cal complications related to glucocorticoids. Although
the type and dosage of corticosteroids used in this study
were not clarified, we speculate that a higher dosage was
used because corticosteroids were used to treat acute
respiratory distress syndrome. By contrast, whereas sev-
eral research groups reported no adverse influence of
glucocorticoid administration on anastomotic leakage,
severe infection, and suture failure, two studies revealed
the opposite results, showing protective effects of meth-
ylprednisolone pretreatment on surgical anastomotic
leakage (Gao et al. 2014; Hirano et al. 2022; Park et al.
2012; Engelman and Maeyens 2010; Weijs et al. 2014).
An investigation including a large sample of 8725 par-
ticipants undergoing non-urgent, non-cardiac surgery
demonstrated that 8 mg of intravenous DXM was non-
inferior to placebo with respect to the incidence of sur-
gical site infection (Corcoran et al. 2021). Similar to the
dosage administered in that study, 5 mg or 10 mg of
prophylactic DXM was used in the present study, and
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comparable occurrences of postoperative complications
of anastomotic leakage and wound infection between
the two groups were observed. These results suggest
that a low dose of DXM pretreatment may not increase
the incidence of adverse effects following MIE. However,
because of the lack of consensus evidence produced by
previous studies, further large-scale studies on the poten-
tially negative impact of prophylactic DXM following
MIE are warranted.

The clinical benefits and risks associated with preoper-
ative glucocorticoid use remain unclear because of con-
flicting study results and lack of thorough investigation
(Jeong et al. 2019; Choi et al. 2019; Yano et al. 2005). To
our knowledge, although a few studies have investigated
the effect of perioperative glucocorticoids on esophagec-
tomy, most of the trials included a small number of
participants and are now outdated (Takeda et al. 2003;
Matsutani et al. 1998; Sato et al. 2002; Takeda et al. 1997).
Studies focusing on the impact of prophylactic glucocor-
ticoids on PPCs following MIE are also limited. The pre-
sent study is the first to focus exclusively on the impact
of preoperative DXM on the development of PPCs fol-
lowing MIE. The strengths of our study are our analysis
of recent data (within 5 years) reflecting current practice
and our focus on PPC development in patients undergo-
ing MIE. Additionally, although previous studies have
investigated hydrocortisone and methylprednisolone,
there has been no thorough investigation on prophylac-
tic DXM despite the fact that this glucocorticoid is one
of the most frequently used pre-medications before anes-
thetic induction. Our study fills this gap.

This study has several limitations. First, this was a
retrospective study in a single center, and the results
may have therefore been affected by biases such as vari-
ability in standard practices among clinicians. However,
all participants underwent propensity score-matched
analysis to ensure maximal uniformity in patient char-
acteristics as well as preoperative and intraoperative
variables, including anesthesia-related factors; this
analysis may have overcome some bias. Second, the
anti-inflammatory effects of glucocorticoids were sug-
gested to be dose-dependent. Nevertheless, the DXM
group in the present study received a fixed dose of
either 5 mg or 10 mg of DXM; the effects under dif-
ferent dosages were not studied separately. Thus, the
optimum dosage of prophylactic DXM requires further
investigation. Third, although preoperative corticos-
teroids may have an impact on the perioperative blood
glucose concentration, these data were missing for
some of the patients because of the retrospective study
design and were therefore not included in the analysis.
However, we collected data on postoperative wound
infection, which is the most concerning postoperative
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complication in patients with perioperative hyperglyce-
mia, and these data did not differ significantly between
the two groups. Fourth, the postoperative pain score
and the occurrence of postoperative nausea and vom-
iting might have influenced our results; however, these
data could not be collected because of the retrospec-
tive design. Finally, the results of secondary outcomes
regarding postoperative non-pulmonary complica-
tions should be interpreted with caution; they might be
biased because the propensity score-matched analyses
were mainly based on variables associated with PPCs.
Future investigations using large sample sizes and a
prospective design are required for more information,
especially regarding the underlying mechanism of the
protective effect of preoperative DXM on PPCs.

Conclusion

Preoperative DXM before induction of anesthesia did not
reduce overall PPC development. However, the postoper-
ative occurrence of respiratory failure and the incidence
of re-intubation during hospitalization were decreased.
The optimal dosage of prophylactic DXM should be
thoroughly analyzed using prospective randomized con-
trolled trials.
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