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Abstract

Research Question

Do octogenarians, or patients above the age of 80, who undergo esophagectomy have a higher
mortality and morbidity in comparison to patients younger than the age of 80 years? Is surgical
intervention in patients with esophageal cancer over the age of 80 a favorable course of

treatment?

Background

Esophageal cancer is highly aggressive cancer and typically presents at a later stage at diagnosis.
The increasing incidence of esophageal cancer in combination with early metastasis and a
relatively poor survival rate makes this one of the most aggressive cancers worldwide.
Esophageal cancer is asymptomatic in initial stages, therefore more than 30% of patients have
metastatic cancer at the time of diagnosis. Due to the late stage of diagnosis combined with
accelerated metastasis, esophageal cancer has an increased fatality rate. The incidence of
esophageal cancer increases with age. With the ageing population and the increasing number of
people over the age of 65, it is anticipated that there will be a rise in the demand for more
surgical intervention in this demographic. Due to the aggressive nature of the disease, and its
anatomical and physiological properties, surgical approach is an appropriate choice of treatment.
Esophagectomy is the main-stay surgical procedure for the treatment of esophageal cancer.
Surgical intervention in the geriatric population has a higher risk of perioperative morbidity and
mortality due to higher prevalence of comorbidities such as heart disease, diabetes, chronic

obstructive pulmonary disorder, increased frailty, and lack of compensatory physiologic reserve.



The literature on esophagectomy in octogenarians, patients over the age of 80, is limited. There
are apparent concerns of patients in the older demographics being denied surgical interventions.
In order to determine the safety of esophagectomy in this cohort, this study aims to analyze the

outcomes of esophagectomies performed on octogenarians who have esophageal cancer.

Materials and Methods

In this IRB-approved study, 143 esophagectomies performed for esophageal cancer between
2012 and 2020 were retrospectively examined. Oncologic outcomes, surgical results, and patient
demographics were examined. The octogenarian group was compared to patients younger than

80 years of age.

Results

Out of a total of 143 esophagectomies, 136 patients were <80 years old while 7 were >80 years
old. Octogenarians received significantly less neoadjuvant therapy compared to younger patients
(42.9% vs 80.2%, p=0.02). No statistically significant difference was noted in complication rate,
length of stay (LOS), estimated blood loss (EBL), or mortality. However, octogenarians were

found to have an increase in severity of complications compared to younger patients.

Conclusion

Esophagectomy can be performed in octogenarians who are carefully selected. This study shows
that esophagectomy in octogenarians does not increase complication rates or mortality however
does have an increased severity of complication. With explicit expectations and preparation for
the significant risk of more serious postoperative sequelae, our evidence suggests that

esophagectomy can be administered selectively to older patients.



Research Question

Do octogenarians, or patients above the age of 80, who undergo esophagectomy have a higher
mortality and morbidity in comparison to patients younger than the age of 80 years? Is surgical
intervention in patients with esophageal cancer over the age of 80 a favorable course of treatment

while compared to patients younger than 80 years old?

We hypothesize that patients over the age of 80 who undergo esophagectomy for esophageal
cancer intervention have a higher likelihood of morbidity and mortality due to the presence of
increased comorbidities, decreased immunity, and increased physical fragility. We expect this to
be supported objectively by the post- operative evaluation including the length of stay at the

hospital, complications post- esophagectomy, and illness severity.



Introduction, Significance, and Rationale

Esophageal cancer is a cancer that occurs in the esophagus and is a highly aggressive
malignancy associated with a high mortality rate. It ranks as the sixth leading cause of cancer-
related deaths worldwide. ! Esophageal cancer predominantly affects the elderly population and
is a male-dominated malignancy and peaks in incidence after 65 years of age. ? In 2022 the
estimated number of new esophageal cancer cases is 20,640 followed by an estimated death of
16,410 individuals with a median age at diagnosis of 68 years.® Since 2006, there has been a
steady increase of 20.6% cases of esophageal adenocarcinoma per year.> The median age at
death for patients with esophageal cancer is 70 years. Despite advancements in surgical
techniques and perioperative therapy, esophageal cancer continues to have a poor prognosis with
a 5-year relative survival rate of 20.6%.° The lymphatic drainage of the esophagus is densely
interconnected leading to early and aggressive spread of the carcinoma. Esophageal cancer can
be classified into smoking-related squamous- cell carcinoma that arises in the upper third of the
squamous epithelium and adenocarcinoma arising from the Barrett’s columnar glandular
epithelium in the lower third of the esophagus.? Esophageal cancer is initially asymptomatic but
progresses to dysphagia, odynophagia, and weight loss. During initial stages when the cancer has
invaded mucosa and submucosa, a viable option is esophagectomy, endoscopic tumor resection,
and mucosal ablation using radiofrequency. In advanced stages, chemoradiotherapy is used prior
to surgery. However, due to the late presentation of symptoms, esophageal cancer is diagnosed in

advanced stages and is classified as a cancer with poor prognosis.

Esophagectomy is a complex surgical procedure that has a high risk of morbidity and
mortality.” It is crucial to comprehend how esophagectomy affects the elderly population as the

population matures. It is controversial what the best course of action should be for elderly



patients with esophageal cancer. The literature supports that esophagectomy in octogenarians can
be performed successfully, but there is still worry that older individuals will be turned away from
surgery due to a bias over results.’ Other factors that lead to the relative controversy is the
question of long-term survival benefit in this population. Data suggests that these patients should
be offered a chance at surgery.”’? Several studies suggest that octogenarians undergoing
esophagectomy for the treatment of esophageal cancer have similar early morbidity, mortality,
and overall survival while compared with younger population. Age should not be the only
limiting factor while choosing the course of treatment for esophageal cancer. Indeed, physiology,

and not chronology, should be the deciding factor.’

In order to more accurately determine the true risk that elderly patients assume by
undergoing surgery, this study will examine the surgical outcomes of esophagectomy in
octogenarians. The results of these study can be significant in providing older patients with a
wider course of treatment options including surgical treatment approach. The distinctive feature
of our study, in contrast to other ones that have been published, is that these operations were
primarily carried out utilizing minimally invasive procedures, and we questioned whether this
may affect the result in this vulnerable group of patients. Additionally, the patients that were
analyzed in this study did not undergo a thoracic approach and went through a transhiatal

approach instead.’?/’

Research Materials and Methods

This study was approved by the IRB (037.HPB.2018.R) at Methodist Richardson Medical

Center. A retrospective electronic chart review was performed. Concern of patient privacy is



addressed because the data was de-identified and did not contain identifying patient information.
A total of 143 consecutive transhiatal esophagectomies were performed at a single institution for
esophageal cancer from 2012 to 2020. CPT codes 43107-8, 43280, and 43286-9 were used to
collect this data. Patient information including patient demographics (age, gender, ethnicity),
surgical outcomes, and oncologic outcomes were collected and analyzed. The patient group
divided into two groups for comparison, those 80 years of age and older and those younger than
80 years of age. The surgical outcomes including the complication rates, Clavien-Dindo (CD)
score, 30-day mortality rates, average length of stay (LOS), and average estimated blood loss
(EBL) was reviewed and analyzed. The complications were classified based on the Clavien-
Dindo classification system for surgical complications. The oncologic outcomes included tumor
node metastasis (TNM) staging, and resection margin status based on the American Joint
Committee on Cancer (AJCC) 8th edition guidelines. The two separate groups were compared
using nonparametric, univariate statistical analysis including Chi-square test, Fisher’s exact test,
and Mann-Whitney t-test. A p-value less than 0.05 was considered statistically significant.
Statistical analysis was conducted using JASP (JASP Team (2020). JASP (Version 0.16.2)

[Computer software]).

Results /¢

Among the 143 patients who underwent esophagectomies, 136 were under 80 years old
(range 39-79) and 86.0% were men, whereas 7 were over the age of 80 years (range 80-87) and
71.4% were men. Neoadjuvant treatment (NAT) was given to most patients in the less than 80

years cohort (80.2%), whereas in the >80 group, 42.9% of patients received NAT. Due to their



state, four patients in the >80 cohort did not get NAT. Additionally one patient declined any
preoperative care. In the <80 cohort, open surgery accounted for a total of thirty-three (24.3%)
patients while in in the >80 group, 2 patients (28.6%) underwent open surgery. Minimally
invasive transhiatal esophagectomy accounted for the surgical approach for all other patients
remaining. Compared to the younger patients (M = 291.8 mL; SD = 324.1 mL), there was no
statistically significant difference in the estimated blood loss (EBL) between the octogenarian’s
group (M = 1050 mL; SD = 1947.8 mL) (Mann-Whitney U, p = 0.83). Additionally, compared to
younger patients (11.6 days, SD = 7.1 days), the average length of stay (LOS) for the
octogenarians (22.1 days, SD = 15.1 days), was also shown to not be statistically significant

(Mann-Whitney U, p = 0.06).

Additionally, the overall morbidity was also not statistically significant, (X2 (1, N = 143)
=0.807, p = 0.369), despite the morbidity rate in the younger patients being 69.9% and 86.7% in
the octogenarian cohort. However, octogenarian group had more severe complications with most
complications in the Clavien-Dindo (CD) 4 category accounting 57.1%, while <80 group had
more complications in the CD 2 category (23.5%) (X2 (7, N = 143) = 21.2, p = < .01) [Figure 1
and Figure 2]. The mortality rate demonstrated an upward trend in octogenarians (1/7) compared
to younger patients (2/136), 14.3% and 1.5%, respectively, but did not reach statistical

significance (p = 0.141) [Table 1].

There were two mortalities in the <80 group. Among the two mortalities, one patient’s
family elected to withdraw care. This patient had a history of hepatitis C with hepato-pulmonary
syndrome and died on post-operative day 27 with complications secondary to the syndrome. The
second mortality occurred in a patient with vascular disease leading to bowel ischemia on post-

operative day 11. There was one mortality in the >80 cohort. On postoperative day 4, the patient



developed respiratory and cardiovascular complications and the family elected to withdraw care.

Resections margins were negative for 115 (84.6%) patients in the <80 group and 6
(85.7%) patients in the >80 age group [Table 2]. It is worth noting that minimally invasive
esophagectomy (MIE) resulted in significantly higher rates of negative resection margins

(89.8%) compared to open esophagectomy (OE) (68.6%, p =< .01).

Figure 1: Clavien-Dindo (CD) Grading for Surgical Complications °

Grade

1 Any deviation from the normal postoperative course without the need
for pharmacological treatment or surgical, endoscopic, and
radiological interventions
Allowed therapeutic regimens are drugs as antiemetics, antipyretics,
analgesics, diuretics and electrolytes and physiotherapy. This grade
also includes wound infections opened at the bedside.

2
Requiring pharmacological treatment with drugs other than such
allowed for grade I complications.
Blood transfusions and total parenteral nutrition are also included.

3 Required surgical, endoscopic, or radiological intervention

3a Intervention not under general anesthesia

3b Intervention under general anesthesia

4 Life threatening complication (includes CNS complication) requiring
IC/ICU management

4a Single organ dysfunction (including dialysis)

4b Multiorgan dysfunction

5 Death of a patient




Figure 2: Clavien-Dindo Score in >80 age group and <80 age group’?
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Table 1: Surgery Profiles #
<80 years of age >80 years of age p-value
(n=136) (n=7)
Type of Surgery X2(1,N=143)=
Open 33 (24.3%) 2 (28.6%) 0.01,p=0.79
MIE 103 (75.7%) 5(71.4%)
Average EBL (mL) 291.8 1050.00 Mann-Whitney U, p
=0.82

LOS (days) 11.6 22.1

=0.06

Mann-Whitney U, p
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Average #LN 14.46 11.57

Complication
Yes 95 (69.9%) 6 (85.7%)
No 41 (30.1%) 1 (14.3%)
Mortality 2(1.5) 1 (14.3%)

Mann-Whitney U, p
=0.29
X2(1,N=143) =
0.81,p=0.46
0.37

Fisher’s exact test
p=0.141

Table 2: Pathologic Profiles /#

<80 years of age (n=136)

>80 years of age (n=7)

pT (X2 (1,N = 143)=3.61, p

=0.82) 19 (14.0%)
0 3 (2.2%)
1 16 (11.8%)
1A 24 (17.6%)
1B 14 (10.3%)
2 55 (40.4%)
3 1 (0.74%)
4A 4 (2.9%)

Tis

1 (14.3%)
0

2 (28.6%)

2 (28.6%)

1 (14.3%)

1 (14.3%)
0

0
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pN (X2 (1, N = 143) = 3.54,

p=0.47)

Grade (X? (1, N=143) =

3.24,p=0.66)

0

1

2

3

X

0

1

4

X

Resection Margins

Open

Negative

Positive

Negative

Positive

82 (60.3%)
25 (18.4%)
18 (13.2%)
10 (7.4%)

1 (0.74%)

1 (0.74%)
10 (7.4%)
59 (43.4%)
43 (31.6%)
2 (1.5%)

21 (15.4%)

23 (69.7%)

10 (30.3%)

92 (89.3%)

11 (10.7%)

4 (57.1%)
3 (42.9%)
0

0

0
1 (14.3%)
1 (14.3%)
4(57.1%)
0

1 (14.3%)

1 (50.0%)

1 (50.0%)

5(100.0%)

0 (0.0%)
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- Total (X2 (1, N =143)
=9.16,p=<.01)
o Negative
o Positive 115 (84.6%) 6 (85.7%)

21 (15.4%) 1 (14.3%)

Discussion and Innovation

Esophagectomy in octogenarians comes at a cost with an increased severity of post-
operative complications without a significant difference in complications or mortality rates. This
study emphasizes the significance of careful patient selection with an understanding for
increased post-operative sequelae, especially in the octogenarian population. The authors of this
paper conclude that esophagectomy should be offered to octogenarians for esophageal cancer,

compared to the alternative.

For the first time in American history, older people will surpass children due to the aging
of the baby boomer generation and the aging of the general population.’s By 2040, 14.4 million
individuals are projected to be over the age of 85, more than doubling the population who were
over that age in 2020.!” The incidence of cancer will rise as individuals live longer, which will

increase the number of elderly people who require surgical intervention.

Numerous research has reported an increase in complications in the elderly population for

818,19 while other studies have

octogenarians undergoing esophagectomy for esophageal cancer
shown no significant difference when compared to a younger cohort. 2%/ In a study conducted

by, Markar et al., 500 patients who underwent esophagectomy were analyzed, of which 32 were
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>80 years, and reported that octogenarians’ incidence of postoperative morbidity was higher.®
This, according to the authors, was brought on by underlying comorbidities and a low prevalence

of NAT.?

Additionally, a ten-year prospective cohort study analysis of 1,777 esophagectomy
patients resulted that the postoperative morbidity rate was 50% and thirty-day mortality rate was
10%.”° The study concludes that preoperative conditions such as diabetes mellitus and chronic
obstructive lung disease, as well as age, were risk factors for higher total morbidity.’’
Additionally, intraoperative factors including the requirement for intraoperative blood
transfusion, increased time in the operating room, and the patient's emergent status indicated a
rise in morbidity.”® In fact, our results would suggest that the differences between the >80 and
<80 groups in this study may be explained by the very low mortality in the younger group. In
fact, the mortality in the octogenarian group is comparable to studies of all esophagectomies,

making the argument for surgery even stronger in the group. /%7223

A significant increase in postoperative major complications was observed in
octogenarians (62.5%) compared to patients aged 70 to 79 years (47.6%), and patients under the
age of 70 years (37.2%), in a study by Tapias et al. that analyzed the short and long-term
outcomes after esophagectomy for elderly patients.?? A rise in mortality for octogenarians
undergoing an esophagectomy has also been reported in other research studies.®’% As
demonstrated by the Clavien-Dindo score, in our study the octogenarians cohort also showed an
increase in complication severity. However, even though mortality in the group of octogenarians

showed an increasing trend, we could not detect a statistically significant difference.
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A retrospective analysis of data from the National Cancer Database (NCDB) for patients
with esophageal cancer between 2004 and 2015 included 21,710 octogenarians and showed that
surgical approach provides an improved survival in surgically fit octogenarians with locally
advanced esophageal cancer.”” Preoperative rehabilitation, dietary optimization, and NAT are
essential in preparing patients for surgery and lowering the risk of postoperative morbidity.?%2%
The treatment of esophageal cancer presents a challenge when considering NAT for elderly
patients. The choice to administer therapy is made after carefully assessing the risk of toxicity,
the advantages and disadvantages of additional surgery, and life expectancy.?’ The octogenarians
cohort typically tend to receive less NAT while compared to the younger patients due to their
advanced age.’” Surgery alone continues to be the most crucial element in improving survival in

esophageal cancer, despite the fact that NAT has been demonstrated to improve the rates of

complete resection when paired with surgery.*’

In numerous systematic literature studies, Open Esophagectomy (OE) and Minimally
Invasive Esophagectomy (MIE) have been compared and the outcomes of these two surgical
approaches have been analyzed.’?3? In some studies, the authors report a significant
improvement in perioperative morbidity with patients who underwent MIE compared to those
who underwent an OE.*#37 Octogenarians who have a MIE have lower post-operative morbidity

and better oncologic results, including better resection margin status.’¢

There are a few weaknesses and limitations to this study. Firstly, this is a retrospective
study analyzing data from a single practice of three surgeons. Additionally, the study had a small
sample and disproportionate sample size leading difficulties while making a generalizable

statement. The sample size also decreased the power of our study in terms of statistical analysis.
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Lastly, the study only examined individuals who underwent esophagectomy surgery for
esophageal cancer; it did not include individuals whose surgeries were not performed due to
advanced oncologic parameters or medical reasons. Data on octogenarians with esophageal
cancer that elected not to undergo surgery was not available which presents a selection bias.

Therefore, further evaluation warrants a larger sample size.

Future Directions

The future direction of this project should include a larger sample size to fully access the
term survival of octogenarians versus patients who are younger than 80 years of age. Other
related areas of exploration can assess the types of comorbidities that can lead to higher rates of
complications while performing esophagectomy in patients younger than 80 while compared to

the patient over the age of 80.

Conclusions

In conclusion, this study demonstrated that esophagectomy can in fact be performed
carefully in octogenarians and partially disproved our hypothesis. It shows that age shouldn’t be
the only limiting factor. According to the findings of this study, in carefully selected
octogenarians, esophagectomy can be performed for esophageal cancer without an increased risk
of mortality. The study however showed that octogenarians who undergo esophagectomy have
an increased severity of complication but not an increase in complication rates. With explicit
expectations and preparation for the elevated risk of more serious post-operative complications,

our evidence suggests that esophagectomy can be administered selectively to older patients.
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Compliance

This study was approved by the IRB (037.HPB.2018.R) at Methodist Richardson Medical

Center.
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