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Abstract

Background: Radical surgical resection of lung
cancer with or without adjuvant treatment 1s still a
prerequisite for cure. Advances in operative and post-
operative care led to a decline in complications and
mortality rates during the last decades. Despite differ-
ent additional modes of treatment, survival is still
poor.

Objective: To examine the operative mortality and
morbidity after lung cancer surgery and to identify
factors associated with an adverse outcome.

Material and methods: The study consisted of
1017 consecutive patients, who were referred at the
University Hospital of Lung Disease, “Shefqet
Ndroqi,” in Tirana, Albania, for lung carcinoma dur-
ing a 15-year period (January 2004-December 2019).
All patients underwent routine laboratory examina-
tions, spirometry and preoperative C'T-scan of the
thorax and upper abdomen. PET-CT, EBUS-EUS,
Mediastinotomy or Mediastinoscopy, were not rou-

tinely performed.
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Results: Of 1017 patients, 718 (71.6%) were male
and 299 (29.4%) were female. The mean age was
65.51£9.4 years (range 15-87 years). Lobectomy was
the most practiced surgical modality in 634 (562.5%)
patients. Meanwhile, pneumonectomy was performed
in 113 (11.1%) patients. Minor complications during
surgery occurred in 79 (7.7%) of patients. Continuous
air leakage was the most prevalent complication after
surgery, occurring in 25.3% of patients, followed by
lung atelectasis in 22.8%, and cardiovascular compli-
cations in 16.4%.

Conclusion: Our results show low mortality and
morbidity after lung cancer surgery. However, patients
with reduced lung capacity, older age, and those un-
dergoing pneumonectomy should be treated with

great care.

Keywords: Outcome, complications, lung cancer,

thoracic surgery.




Introduction

Lung cancer is the most common form and cause

of cancer-related deaths worldwide.

Figure 1: Chest Ct-scan: Left u[)per- lobe lu-ng carcinoma

In European countries, the proportion of patients
who underwent surgery for this disease varied between
10 and 20%. Advances in operative and postoperative
care have led to a decline in complications and mortality
rates during the last two decades.' Despite different ad-
ditional modes of treatment, survival is still poor. To be
able to improve the quality of operative procedures, it
is important to: identify patients running the highest
risk, optimize the patient’s condition, check medication
and respiratory status before surgery, have knowledge

of peri- and post-operative mortality and morbidity, and

anticipate risk factors prior to surgery.
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Figure 2: Chest Ct-scan view of left upper lobe carcinoma;
Macroscopic specimens

Material and methods: The study consisted of
1017 consecutive patients, who were referred at the Uni-
versity Hospital of Lung Disease, “Shefqet Ndroqi,” in
Tirana, Albania, for lung carcinoma during a 15-year
period (January 2004-December 2019). All patients un-

derwent routine laboratory examinations, spirometry
and preoperative C'T-scan of the thorax and upper ab-
domen. PET-C'T, EBUS-EUS, Mediastinotomy or Me-
diastinoscopy, were not routinely performed.

Staging of cancer is based on 8" edition of the TNM
classification for Lung cancer (table below):

N

R

N0 NI N N3 Mla Mid Mile
Tla 1Al 1B A 1B VA IVA IVB
Tib 142 1B A 1B VA VA IVB
Tle 143 1B mA 1B VA VA VB
T2a 1B 1B mA 1B VA VA IVB
T2b JIF 1B A 1B VA IVA IVB
13 1B 1A B nc VA IVA IVB
T4 JIIEY 1KY B ic VA IVB IVB

Data are presented in numerical values and in per-
centages. Statistical processing was done with the Stu-
dent test. The differences among the groups were called

statistically significant for p <0.05

Results

Of 1017 patients, 718 (71.6%) were male and 299
(29.4%) were female. The mean age of patients was
65.519.4 years (range 15-87 years), of which 291
(28.6%) patients were over 70 years. No differences were
observed in death rates between the genders (female vs.
male, 4.0% vs. 3.8% respectively; p=0.476).

Table 1: Demographic characteristics in relation

to death within first 30 days of surgery and major

complications
Patient characteristics in relation to death within first 30 days of
surgery and major complications
Complications Patients Death within 30 Major
days complications
N (%) N (%) |Pvalue | N (% |P-value
Gender Female |299 (29.4) |12 (4.0) 20 (6.7)
Male |718(71.6) |28 (3.8) |0476 |31(43) |0.984
Age <TOyears |727(71.4) |22 (3.0) 23(3.3)
270 years |291(28.6) 18 (6.1) 03 28 (9.6)* |0.0024
Comorbidity Yes | 277 (27) 23(8.3) 32 (11.5)"
No | 740(73) 17 (2.2) 0.064 9(1.24) | 0.0001
Total 1017(100) | 40(3.9) 51(5.0)

According to histopathology, most patient results dis-
played squamous cell carcinoma (55.8%), followed by
adenocarcinoma (34.4%). The remaining patients pre-

sented with other cancer types.
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Significant differences in mortality within 30 days
were seen between adenocarcinoma, squamous cell car-
cinoma, and other types of cancer (2,87%, 4.0% vs.
7.9% respectively; p< 0.01). Although major complica-
tions were observed in other groups of cancer, no signif-
icant differences were seen between groups. Over 2/3
of patients (78%) were current smokers, and only 22%
never smoked. No significant statistical differences were
seen in terms of death or major complications among
the groups (3.8% vs. 4.0% and 10.0% vs. 5.8% respec-
tively). Lung function was the parameter of particular
importance as a prognostic factor in the evaluation of
patients after surgery. A significant difference in patients
was seen with FEV1<70% compared to those with
FEV1>70% in terms of mortality and major complica-
tions (8.7% vs. 2.3% and 11.7% vs.2.6% respectively).

Table 2: Mortality and major complications,

tumor, and patient characteristic, (nr. %)

Patients, |Mortality within | Major
(N, %) 30-days, (N, % |complications
Nr, %

Histopathological type
Adenocarcinoma 350 344 10 2.8 16 4.6
Squamous cell ca. 568| 55.8 23 4.0 25 44
Other types 99| 98 7 7.9* 109 10.1
Smoking habits
Smoker 793 78 30 3.8 38 10.0
Never smoked 224 22 9 4.0 10 58
Lung function (FEV1, %)
FEVA > 70% 753 74 17 2.3 20 2.6
FEV1<70% 264 26 23 8.7 31 1.7

*statistically significant

It 1s noted that the largest number of patients be-
longed to stage III + IV (73%) of cases, compared to
27% in stages I + II. Single lobectomy significantly pre-
dominates versus other types of surgery. Lobectomy was
the most used surgical modality in 634 (62.3%) patients.
Meanwhile, pneumonectomy was performed in 113
(11.1%) patients.
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Figure 1: Stage of diseases and surgical modality
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Table 3: Minor and major complications during

surgery

In terms of minor complications, the largest num-
ber of cases present air leaks and postoperative pul-
monary atelectasis consisting of almost half of the
complications (/4 and 1/5 of all complications, respec-
tively), followed by those of cardiac and obstructive
syndrome (16.4% and 14.6%, respectively). While
other complications occupy less than 10% of postoper-
ative complications. Among the major complications,
respiratory failure, bronchopleural fistulas, and pul-
monary edema are the most common with over 50%

of postoperative complications.




Major complications after lung cancer surgery, cases %,
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Discussion

Currently, bronchial cancer represents a health prob-
lem all over the world. One third of all cases occurs in
patients of around 70 years of age.! In our study, there
have been 71.6% male and 29.4% female patients af-
fected. This is closely related to the smoking habit,
which is found to be widespread in males.?

We found differences in death rates observed be-
tween genders (female vs. male 4.0% vs. 3.8% respec-
tively; p=0.476). In this study, the age of the intervening
pulmonary carcinoma varied from 15 to 87 years. Of
1017 cases, 299 patients were over 70 years old. Mor-
tality and major complications occurred with significant
differences compared to those under 70 years old
(p=0.03 and 0.0024 respectively). Nevertheless, old age
alone does not appear to be a definite contraindication
to surgery. There are surgical experiences in patients
over 70 years of age, which indicate that this therapeutic
strategy can be performed with good results.

Studies concluded that, in an elderly subject, not age,

Univariate analysis of mortality and morbidity after lung
Minor and Major Complications within first 30 days after surgery, ( 7.7% vs.5.01%) resection surgery.
Patients , (N, %) |Mortality within 30- | Major
B N .
Minor complications Nr. % Major complications Nr. % days, (N, %) complications Nr,
Type of surgery 403.9 Nr. 51
Supraventricular arrhythmias 13 16.4 Respiratory failure 1 21.5 5.09%
Bronchopleural fistulas 9 17.6
Continuous air leakage 20 25.3 Pneumonectomy 113 11.1] 16 14.1 21 18.5
Lung Atelectasis 18 27,8 Pulmonary edema 8 15.7 Right , P/ectomy 43 4.2 9 20.9 13 30.2
Obstructive symptoms 1 146 Cardiac failure 6 1.7 Left, P/ ectomy 70, 10.9 7 10.9 7 10.9
Paresis of recurrent nerve 1 13 Tumor embolism 5 9.8 lobectomy 634 62.5 8 1.3 12 1.9
Insufficient wound healing 4 5.3 Myocardial infarction 3 5.9 bilobe ctomy 107 10.5| 7 6.5 9 8.4
Diaphragmatic paresis ’ 8.0 Chilothorax 3 5.9 Explorative thoracotomy 41] 4.1 4 9.0 5 12.1
Mediastinal shift displacment 5 6.6 Postoperative bleeding 5 83
Wedge, segmentectomy 100 9.8 2 2.0 4 4.0
Total non-life-threatening disorder | 79 100 Cerebral infarction 1 2.0 0
Sleeve_ et semisleeve 29) 21 1 45 1 45
Total 51 100 resection

but rather the spread of disease and the cardio-pul-
monary reserve should guide the choice of intervention.
In addition, significant differences were seen in patients
with comorbidity.**

Furthermore, previous studies have indicated that
concomitant diseases such as ischemic heart disease, di-
abetes mellitus, or chronic obstructive lung disease rep-
resent significant risk factors for an adverse outcome.’

The histological examination of the material in this
study shows the significant predominance of the squa-
mous cell carcinoma and adenocarcinoma versus other
types. However, based on the sex of the patients, pre-
dominance of adenocarcinoma is observed in females,
due to an increase in the number of smokers. Surgical
treatment of pulmonary cancer is the method chosen
for stage I and II. Procedures that save pulmonary
parenchyma offer lower mortality and morbidity than
pneumonectomy and instability, when complete resec-
tion has taken place.>*®

Lung function is a parameter of particular impor-
tance as a prognostic factor in evaluation of patients
after surgery. In this study, a significant difference in pa-
tients is seen with FEV1<70%
FEV1>70% in terms of mortality and major complica-
tions (8.7% vs. 2.3% and 11.7% vs. 2.6% respectively).

According to the extent of pulmonary resection, the

as compared to

largest number of cases is treated with lobectomy
(62.5%) followed by bilobectomy and pneumonectomy
(11.1%), and segmentectomy (9.8%); explorative thora-
cotomy [p <0.001] 1s performed less. As expected, the
mortality rate was higher following pneumonectomy
(14.1%) than other types of surgery.

The major complications, most often related to a
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postoperative death, were respiratory failure (21.6%) fol-
lowed by Broncho-pleural fistula in 17.6%, and pul-
monary edema in 15.7% of patients.

These data are in accordance with other reports. In
several studies, risk factors for major complications after
lung resections have been identified, namely: age, male
sex, smoking, and concomitant disease.”'? As confirmed
in the present study, a low respiratory capacity, assessed
as FEV 1% and pneumonectomy, appears to be the most
important predictor of a high risk of complications after
lung resections. Our results confirm that low mortality
(3.9%) and an acceptable level of major morbidity
(5.09%) can be achieved after surgical resections for lung

cancer, especially after single lobectomies (1.3%).

Conclusion

Our results show low mortality and morbidity after
lung cancer surgery. However, patients with reduced
lung capacity and those undergoing pneumonectomy
should be treated with great care, as they run a consid-
erable risk of major complications or death during the
first 30 days postoperatively. Older age (>70 years) does
not appear to be a contraindication to lung cancer sur-
gery, but patients, included in this group, should undergo

careful preoperative evaluation.

Conflict of Interest Disclosure Statement

The authors have no conflicts of interest to disclose.

REFERENCES
1. Pastorino U, Yang XN, Massimo F, et al. Long-term

survival after salvage surgery for invasive thymoma with in-
tracardiac extension. Tumori. 2008; 94:7726

2. Solaini L, Prusciano F, Bagioni P, et al. Long-term
results of video-assisted thoracic surgery lobectomy for stage
I non-small cell lung cancer: a single-centre study of 104
cases. Interact Cardiovasc ‘T horac Surg. 2004;3:57-62

3. Thomas P, Siclezneff I, Ragni J, et al. Is lung cancer
resection justified in patients aged over 70 years? Eur ¥ Car-
diothorac Surg. 19937 246-251.

4.  Hollings DD, Higgins RSD, Faber Penfield L, et al.
Age 1s a strong risk factor for atrial fibrillation after pul-
monary lobectomy. Am J Surg 2010;199:558-61.

5. Inoue M, Okumura M, Minami M, et al. Cardiopul-

—— 92 ———KOSOVA JOURNAL OF SURGERY | VOLUME 6 | ISSUE 1 | JANUARY 2022

monary co-morbidity: a critical negative prognostic predictor
for pulmonary resection following preoperative chemother-
apy and / or radiation therapy in lung cancer patients. Gen
Thorac Cardiovasc Surg. 2007;55: 315-21

6. Saha SP, Kalathiya R], Davenport DL, et al. Survival
after neumonectomy for stage III non-small cell lung cancer.
Oman Med j. 2014;29:24-7.

7. Daly BD, Fernando HC, Ketchedjian A, et al. Pneu-
monectomy after high-dose radiation and concurrent
chemotherapy for nonsmall cell lung cancer. Ann Thorac Surg.
2006;82:227-31.

8. Kalathiya R], Saha SP. Pneumonectomy for non-
small cell lung cancer:outcomes analysis. South Med J. 2012;
105: 350-4.

9. Imperatori A, Mariscalo G, Riganti G, et al. Atrial
fibrillation after pulmonary lobectomy for lung cancer affects
long-term survival in a prospective single-center study. 7 Car-
diothorac Surg 2012;7:4.

10. Von Knorring J, Lepantalo M, Lindgren L, et al.
Cardiac arrhythmias and myocardial ischemia after thoraco-
tomy for lung cancer. Ann ThoracSurg. 1992;53:642-7.

11. Adant JP, Defraigne JO, Limet R. Combined one
stage cardiac and pulmonary surgery by median sternotomy.
Acta Chir Belg 1990; 90: 97-202.

12. Ploeg AJ, Kappetein AP, van Tongeren RB, et al.
Factors associated with perioperative complications and long-
term results after pulmonary resection for primary carcinoma

of the lung. Eur J Cardiothorac Surg. 2003;23:26-9.




