IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 17, Issue 6 Ver. 2 (June. 2018), PP 63-68
www.iosrjournals.org

The Relationship among Demographic Factors, Treatment
Modalities, Surgical Techniques, and Postoperative
Complications in the Management of Esophageal Squamous Cell
Carcinoma

Godwin Botwe®”, Weifeng Tang®’, Michael Adu-Frimpong®, Yusif M. Mukhtar®

YSchool of Medicine, Jiangsu University, Zhenjiang, Jiangsu, 212013, People’s Republic of China
2Department of Cardiothoracic Surgery, First People’s Hospital, Zhenjiang, Jiangsu, People’s Republic of
China
3School of Pharmacy, Jiangsu University, Zhenjiang, Jiangsu, 212013, People’s Republic of China
*Corresponding authors: Godwin Botwe

Abstract

Background Surgery alone or surgery after neoadjuvant chemoradiotherapy or chemotherapy, often cause
complications of varying degrees of severity. There seems to be an association between these complications and
patient age, gender, as well as the treatment modalities and surgical techniques employed. This study investigated
these probable relationships with regards to the current management of esophageal squamous cell carcinoma
(ESCC).

Methods A total of 245 ESCC patients who had received either neoadjuvant chemoradiotherapy or
chemotherapy plus surgery or surgery alone, were recruited for this study. The relationships among patients’
demographic factors, treatment modalities, surgical techniques, as well as postoperative complications were
analyzed.

Results Two hundred and forty patients (98%) received surgery alone, 3 (1.2%) received neoadjuvant
chemotherapy plus surgery, and 2 (0.8%) received neoadjuvant chemoradiotherapy plus surgery. lvor-Lewis
approach was the main surgical technique used. Pneumonia and pleural effusion were among the most
frequent postoperative complications. There was a significant association between age and postoperative
complications (;*=10.194, P=0.017). Gender and postoperative complications also had a significant
association (*=9.274, P=0.026). Neither age nor gender had a significant correlation with treatment
modalities (*=1.297, P=0.523 and »*=1.348, P=0.510, respectively). Surgical techniques and postoperative
complications had no significant relationship (*=9.308, P=0.409).

Interpretations Age and gender are risk factors that determine the occurrence of postoperative complications.
Patients can be offered any potentially good treatment irrespective of their age and gender. The surgical
approach used may not be a risk factor to postoperative complications.
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I. Introduction

Cancer in general, is a global burden. In 2012, it was estimated that about 14.1 million new cases and
8.2 million deaths occurred worldwide. (Torre, Bray et al. 2015) Among all global cancer incidence, esophageal
carcinoma places the eighth most common carcinoma (Montgomery, Basman et al. 2014), and is estimated to
have affected 746, 000 people globally as of 2015 (Hay, Jayaraman et al. 2016), resulting in 439,000 deaths.
(Wang, Naghavi et al. 2016) Although it occurs all over the world, its incidence and mortality are rather higher
in Eastern Asia and Eastern and Southern parts of Africa. (Zhang, Jin et al. 2012, Middleton, Bouaoun et al.
2018) The predominant histological subtype in these regions is esophageal squamous cell carcinoma (ESCC).
(Zhang, Jin et al. 2012, Arnold, Soerjomataram et al. 2015) Age and gender have been implicated in the
incidence of esophageal carcinoma. (Chong, Telisinghe et al. 2015, Middleton, Bouaoun et al. 2018) Globally,
esophageal carcinoma has a higher incidence in persons above 60 years (Tobias, Hochhauser et al. 2013), and in
the United States the median age is 67 years. (Ginsberg 1998) Esophageal squamous cell carcinoma has been
shown to occur predominantly in males worldwide, especially where the incidence of esophageal cancer in
general is high. (Zhang, Jin et al. 2012, Chasimpha, Parkin et al. 2017) It is estimated that the global incidence
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of ESCC is 2.4 times more in males than females. (Hyland, Freedman et al. 2013, Chasimpha, Parkin et al. 2017)
(Middleton, Bouaoun et al. 2018) Gender has also been shown to play a role in treatment outcomes (Nishino,
Yoshida et al. 2017), but its influence on decisions about the choice of treatment, has not yet been clarified.
Understanding the relationships among age and gender of patients, treatment modalities, surgical techniques, and
postoperative complications is a good course in the management of esophageal squamous cell carcinoma.

Several techniques may be used in esophagectomy. These include Ivor-Lewis (also Lewis-Tanner)
approach, McKeown approach, and transhiatal approach (Teng and Karl 1999, Davies, Forshaw et al. 2008)
(Watanabe, Baba et al. 2012), with the first two being transthoracic approach. (Ma, Liu et al. 2015) Recent
studies have shown that the Mckeown technique is the most widely practiced approach in China. (Huang, Wang
et al. 2015, Ma, Liu et al. 2015) Regardless of the surgical approach, surgery after neoadjuvant therapy or
immediate surgery carries a risk of postoperative complications, as have been shown by several studies.
(Bagheri, RajabiMashhadi et al. 2012, Ma, Liu et al. 2015) They include pneumonia or pneumothorax,
anastomotic fistula or leakages, hepatic insufficiency, surgical wound infections and so on. Advanced age is a
risk factor for postoperative complications, especially in patient above 60 years. (Wright, Kucharczuk et al.
2009) (Ruol, Portale et al. 2007) The higher the patient’s age, the greater risk of postoperative complications
occurring. Besides, male gender has been reported to increase the risk of postoperative complications. (Wright,
Kucharczuk et al. 2009)

Il. Material And Methods

Data collection

A total of 245 patients who were diagnosed of esophageal squamous cell carcinoma between October
2008 and January 2017, and underwent surgical resection with lymph node dissection in the department of
cardiothoracic surgery, were retrospectively selected for inclusion in this study. There were 156 males and 89
females, with the median age of 66 years (47-79). The pretreatment disease stages, per the TNM classification,
were stages 0 to I11. Patients were evaluated by clinical examination, CT scan of the neck, chest, and abdomen,
endoscopy, barium swallow, and endoscopic ultrasound. Two hundred and forty patients received surgery alone,
3 received neoadjuvant chemotherapy plus surgery, and 2 received neoadjuvant chemoradiotherapy plus surgery.
In the neoadjuvant therapy groups, surgery was performed 4-9 weeks after the last day of neoadjuvant treatment.
The surgery alone group had the resection performed soon after diagnosis. Surgery was performed by lvor-Lewis
and McKeown approaches, with or without minimally invasive esophagectomy (MIE). All patients provided
informed consent before receiving the treatments.

Data analysis

Statistical analysis was performed with the statistical package for the social sciences (SPSS) version 21.0
software (SPSS Inc., Chicago, IL, USA). The Pearson’s Chi-Square test was used to test for any associations
among the study parameters. To fully establish the association among the study parameters, a logistic regression
analysis was also carried out. A confidence interval of 95% and a P value of 0.05 were used throughout the
analyses. The association among the test variables was considered significant if the P value was less than 0.05.

I11. Results

General characteristics

A total of 245 patients between the ages of 47 and 79 years (median 66) were assessed. Sixty-two
patients were below 60 years, while 183 were above 60 years, as shown in Table 1. Two hundred and forty
patients received surgery alone, 3 received neoadjuvant chemotherapy plus surgery, and 2 received neoadjuvant
chemoradiotherapy plus surgery, as indicated in Table 1. One hundred and fifty-six were males, whereas 89
were females. Eighteen, 65, 117, and 45 patients had disease stage 0, I, Il, and Ill, respectively, as shown in
Table 1. Majority of the patients were examined by the combination of CT scan, barium swallow, and
endoscopy, as depicted in Figure 1. As stated earlier, the Ivor-Lewis approach was the main surgical technique
used. From Table 2 it can be observed that pneumonia and pleural effusion were among the most frequent
postoperative complications.

Tests for association among study parameters

When age and gender were compared to postoperative complications, the Pearson Chi-Square P values
were 0.020 and 0.037, respectively, indicating a significant association. The comparison of age and gender to
treatment modalities yielded the Pearson Chi-Square P values of 0.677 and 0.501, respectively, indicating no
significant association. The Pearson Chi-Square test for the association between surgical technique and
postoperative complications yielded a P value of 0.446, indicating that no statistically significant association
existed between the test variables. Table 3 shows the details of the above tests for association among the study
parameters. Results from the logistic regression analysis also showed that both age and gender had a significant
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association with postoperative complications (P=0.017 and 0.026, respectively), but not with treatment
modalities (P=0.523 and 0.510, respectively). No significant association was observed between surgical
techniques and postoperative complications (P=0.409). Table 4 depicts the results of the tests for association
using logistic regression analysis.

IV. Discussion

It is known that ESCC mostly occur in patients above 60 years. (Pennathur, Gibson et al. 2013, Tobias,
Hochhauser et al. 2013) Likewise, in the present study, majority of the patients were more than 60 years (75%).
Results from the present study demonstrated a male predominance among ESCC patients. This observation
reflects what has been documented by previous studies for the past recent years. (Hyland, Freedman et al. 2013)
(Middleton, Bouaoun et al. 2018) A recent study found a higher incidence of ESCC in Chinese males (69%),
with a mean age of 66.3£13.1. (Chong, Telisinghe et al. 2015) In fact, male predominance in ESCC has been
observed not only in Asia, but also in other parts of the world, especially where the incidence of esophageal
cancer in general is high. Hyland et al reports that the global incidence of ESCC is 2.4 times more in males than
females. (Hyland, Freedman et al. 2013) Other recent studies conducted to investigate the global
epidemiological trend in ESCC, also found a higher male to female ratio in Africa. (Middleton, Bouaoun et al.
2018) (Chasimpha, Parkin et al. 2017) This male predominance probably results partly from heavy tobacco
smoking and alcohol consumption in males (Pampel 2008, Sreeramareddy, Pradhan et al. 2014), since these
habits are well-known risk factors for ESCC worldwide. (Coleman, Quaresma et al. 2008, Sankaranarayanan,
Swaminathan et al. 2010) (Kamangar, Chow et al. 2009) Hence, effective strategies for the prevention of heavy
tobacco smoking and alcohol consumption should be implemented to curtail this menace.

Results from this study showed no significant correlation between age and treatment modalities,
indicating that age alone cannot be a contraindication to any potentially good treatment for patients with ESCC.
One study compared the long-term survival outcomes of older patients (70 years or more) to younger patients
after neoadjuvant chemoradiotherapy plus surgery or definitive chemoradiotherapy and found that the younger
patients did not have treatment outcomes better than their older counterparts. The authors concluded that elderly
patients should not be denied potentially curative chemoradiotherapy-based treatment based on advanced age
alone. (Voncken, Sikorska et al. 2017) Another study also compared the perioperative outcomes and long-term
survival of elderly patients (70 years or above) to those of younger patients and found similar outcomes between
the two groups. The conclusion drawn by this study was that advanced age alone should not be a
contraindication to esophagectomy. (Ruol, Portale et al. 2007) Nevertheless, some other studies have reported
that advanced age is associated with an increased risk of postoperative complications (Ferguson and Durkin
2002, Wright, Kucharczuk et al. 2009) (Nagawa, Kobori et al. 1994, Kuwano, Sumiyoshi et al. 1998)
(Toyoizumi, Usui et al. 1990), as confirmed by the present study. This implies that elderly patients can be
offered these treatment options, but a careful selection must be done to reduce the risk of postoperative
complications as much as possible. Like age, the present study did not find any association between gender and
the choice of treatment assigned to ESCC patients, indicating that patients could be administered either
neoadjuvant chemoradiotherapy or chemotherapy plus surgery, or surgery alone irrespective of their gender.
However, the outcome of the treatments given may be influenced by gender, as shown by a recent study.
(Nishino, Yoshida et al. 2017) Male gender has been shown to be a risk factor for postoperative complications.
(Wright, Kucharczuk et al. 2009) Results from the present study confirmed this observation.

To date, the best choice of surgical approach for esophagectomy remains a subject of debate. (Tobias,
Hochhauser et al. 2013) (Kamangar, Chow et al. 2009) (Voncken, Sikorska et al. 2017) However, depending on
the surgeon’s preference, patient’s comorbidities, among others, any suitable approach may be chosen by the
surgical team. (Nozoe, Kakeji et al. 2005) Participants in the present study were mostly operated on by the
Ivor-Lewis technique. Although both Ivor-Lewis and Mckeown approaches are widely practiced universally,
recent reports show that McKeown approach is the most widely used in China, where the tumor is commonly
located in the middle esophagus. (Ma, Liu et al. 2015) (Huang, Wang et al. 2015) In the present study, the
McKeown approach was found to be the commonly used technique after Ivor-Lewis. Despite its association
with several major and minor complications, as in all other techniques, the lvor-Lewis approach has been
reported to favorably improve quality of life of these patients, as compared to a healthy reference population.
(Déaster, Soysal et al. 2014)

Besides, the use of neoadjuvant chemoradiotherapy and chemotherapy plus surgery has seen a dramatic
improvement in treatment effects in recent years. But, the proportion of patients in this study who received
either of these therapies is extremely low. This observation could possibly mean that these therapeutic strategies
have not yet been accepted in this elderly population, possibly due to the risks associated with them. It could
also mean that per the best knowledge of the surgical teams involved, these cases could equally be managed by
surgery alone without necessarily exposing the patients to the risks of neoadjuvant therapy, since most of them
had early locally advanced disease (stage II).
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Both immediate surgery and surgery after neoadjuvant chemoradiotherapy or chemotherapy involve
postoperative complications, whether short-term or long-term. (Gronnier, Tréchot et al. 2014) (Etxaniz, Reyna
et al. 2013) There is growing evidence that neoadjuvant chemoradiotherapy increases the risk of postoperative
complications (Kumagai, Rouvelas et al. 2014), especially anastomotic leakages due the exposure to radiation.
(Lee, Vaporciyan et al. 2003) The present study found pulmonary complications to be the most common
postoperative complications, as shown in previous literature. (Bagheri, RajabiMashhadi et al. 2012) (Ferguson
and Durkin 2002) Recent studies established that pulmonary complications, especially pneumonia, are most
common in patients who undergo open surgery, for which Ivor-Lewis in the present study, is not an exception.
(Ruol, Portale et al. 2007) (Ferguson and Durkin 2002) (Tanaka, Yoshida et al. 2016)

A comparison between surgical techniques and postoperative complications showed no significant
correlation, implying that the choice of surgical approach does not necessarily determine the postoperative
complications associated with the approach. This observation however, conflicts the augments of some
documented previous studies. For instance, a randomized control study reported a reduction in the rate of
pulmonary complication in patients who underwent minimally invasive techniques with thoracoscopy more than
those who were assigned to open surgery. (Dittrick, Weber et al. 2012) Although minimally invasive techniques
have been shown to reduce postoperative complications (Biere, van Berge Henegouwen et al. 2012), its usage
for this study’s participants was comparatively less.

In conclusion, both age and gender do not have any significant influence on the choice of treatment,
indicating that patients should not be denied treatment based on their age or gender alone. However, treatments
should be carefully selected for patients, especially the elderly, to reduce the occurrence of postoperative
complications as far as possible. Although tobacco smoking and alcohol abuse are the major reasons for male
predominance in ESCC occurrence, other probable risk factors that dispose them to ESCC need further
investigations. Future large, well-designed randomized control trials could be carried out for this course. In
addition, patients could be well educated on the benefits of neoadjuvant chemoradiotherapy and chemotherapy
prior to surgery, notwithstanding the risks involved, to help boost patients’ acceptance of neoadjuvant therapies.
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Table 1: Pretreatment patient characteristics and surgical techniques
Treatment modalities

Characteristics Surgery alone nCRT+S nCT+S Total
(n=240) (n=2) (n=3) (n=245)
Age, years
<60 61 (98.4) 0(0.0) 1(1.6) 62 (100.0)
>60 179 (97.8) 2(1.1) 2(1.1) 183 (100.0)
Gender ratio
M 154 (98.7) 1(0.6) 1(0.6) 156 (100.0)
F 86 (96.6) 1(1.1) 2(2.2) 89 (100.0)
Grade, ASA
| 76 (97.4) 1(1.3) 1(1.3) 78 (100.0)
1l 119 (100.0) 0(0.0) 0(0.0) 119 (100.0)
11 45(93.8) 1(2.1) 2(4.2) 48 (100.0)
Tumor stage, TNM
0 17 (94.4) 0(0.0) 1(5.6) 18 (100.0)
| 63 (96.9) 1(1.5) 1(1.5) 65 (100.0)
1l 115 (98.3) 1(0.9) 1(0.9) 117 (100.0)
11 45 (100.0) 0(0.0) 0(0.0) 45 (100.0)
Surgical techniques
Ivor-Lewis 142 (97.9) 1(0.7) 2(1.4) 145 (100.0)
McKeown 37(97.4) 1(2.6) 0(0.0) 38(100.0)
Ivor-Lewis (MIE) 31 (100.0) 0(0.0) 0(0.0) 31 (100.0)
McKeown (MIE) 30(96.8) 0(0.0 1(3.2) 31 (100.0)

Legends: nCRT: neoadjuvant chemoradiotherapy, nCT: neoadjuvant chemotherapy, ASA: American Society of
Anesthesiologists, MIE: Minimally invasive esophagectomy, TNM: Tumor node metastasis. Values in
parentheses are percentages.
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Table 2: Postoperative complications resulting from the various treatment modalities
Treatment modalities

Complications Surgery alone nCRT+S nCT+S Total
(n=240) (n=2) (n=3) (n=245)
Pleural effusion 37 (100.0) 0 (0.0) 0 (0.0) 37 (100.0)
Hemorrhage 20(95.2) 1(4.8) 0(0.0) 21 (100.0)
Pneumonia 98 (98.0) 0(0.0) 2(2.0) 100 (100.0)
Anastomotic fistula 12 (92.3) 0 (0.0) 1(7.7) 13 (100.0)
Incision wound infection 10 (90.9) 1(9.1) 0(0.0) 11 (100.0)
Hepatic insufficiency 9 (100.0) 0(0.0) 0(0.0) 9 (100.0)
Pulmonary atelectasis 6 (100.0) 0 (0.0) 0 (0.0) 6 (100.0)
Subcutaneous emphysema 9 (100.0) 0(0.0) 0(0.0) 9 (100.0)
Chyle fistula 5 (100.0) 0(0.0) 0(0.0) 5 (100.0)
None 34 (100.0) 0 (0.0) 0 (0.0) 34 (100.0)

Legends: nCRT: neoadjuvant chemoradiotherapy, nCT: neoadjuvant chemotherapy. Values in parentheses are
percentages.

Table 3: Chi-Square tests for association of association among study parameters

Association Pearson Chi-Square test
¥* value Significance
Age versus postoperative complication 9.874 0.020
Gender versus postoperative complication 8.471 0.037
Surgical techniques versus postoperative 8.905 0.446
complications
Age versus treatment modalities 0.781 0.677
Gender versus treatment modalities 1.381 0.501

Legends: x*: Chi-Squared

Table 4: Logistic regression tests for association among study parameters

Association Likelihood ratio test
* value Significance
Age versus postoperative complication 10.194 0.017
Gender versus postoperative complication 9.274 0.026
Surgical techniques versus postoperative 9.308 0.409
complications
Age versus treatment modalities 1.297 0.523
Gender versus treatment modalities 1.348 0.510

Legends: y*: Chi-Squared

Figure 1: Major pretreatment examinations used for diagnosis in study participants
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