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Abstract
Background: Radical surgical resection of  lung

cancer with or without adjuvant treatment is 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 Ct-scan of  the
thorax and upper abdomen. PEt-Ct, EBUS–EUS,
Mediastinotomy or Mediastinoscopy, were not rou-
tinely performed.  

Results: Of  1017 patients, 718 (71.6%) were male
and 299 (29.4%) were female.  the mean age was
65.5±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.
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Introduction 
Lung cancer is the most common form and cause

of  cancer-related deaths worldwide. 

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.1 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.

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 Ct-scan of  the thorax and upper ab-
domen. PEt-Ct, EBUS–EUS, Mediastinotomy or Me-
diastinoscopy, were not routinely performed.  

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

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
65.5±9.4 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 

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.  

Figure 1: Chest Ct-scan: Left upper lobe lung carcinoma

Figure 2: Chest Ct-scan view of  left upper lobe carcinoma;
Macroscopic specimens
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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. %)  

*statistically significant
it is 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. 

Figure 1: Stage of  diseases and surgical modality

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 (¼ 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.

Stage of diseases, % and Sugical modality
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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.1 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.2

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,

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.3,4

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.5

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.2,6-8

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%  as compared to
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
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] is 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.9-12 as confirmed
in the present study, a low respiratory capacity, assessed
as fEV1% 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.
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