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Evaluation of Thoracic Complications After Urological Operations: A
Single-center Experience
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What’s known on the subject? and What does the study add?
Thoracic complications are a major complication of urological surgery. Complications are an inevitable part of urological surgery due to
the increasing number of cases and complexity in recent years. There are some data on thoracic complications after urological laparoscopic
surgery in the literature, while data on a thorough analysis of the thoracic complications of urological surgery is limited. In this study, we
present the thoracic complications of the cases operated in our clinic and the treatment methods performed by the thoracic surgery clinic.
We concluded that early diagnosis of thoracic complications and coordinated work with thoracic surgery are fundamental.

Abstract
Objective: To present cases of thoracic complications that developed after urologic interventions and were treated in collaboration with thoracic
surgery.
Materials and Methods: Patients who were operated in the urology clinic at our hospital between January 2014 and December 2017 and required
thoracic surgery consultation were retrospectively reviewed. Forty-two patients with pneumothorax, pleural effusion, hydropneumothorax and
diaphragm injury were included in the study. Six patients, who had preoperative diaphragm invasion and underwent preoperative diaphragm
incision, were excluded.
Results: Tube thoracostomy (TT) was applied in only 5 patients who developed pneumothorax. Three patients with isolated pleural effusion were
treated with TT and 3 with thoracentesis. All patients who developed hydropneumothorax were found to have undergone nephrectomy (3 left, 1
right). All patients with iatrogenic diaphragmatic injury were diagnosed perioperatively and all of these patients were nephrectomized (5 right, 1
left). All the patients underwent primary diaphragm repair and 5 patients underwent TT. The mean duration of tube drainage was 5.5±2.1 (2-13) days.
The mean length of hospital stay in patients who underwent percutaneous nephrolithotomy, nephroureterectomy, nephrectomy and prostatectomy
with thoracic complications was 4.12±1.08, 8.26±2.87, 4.04±1.23 and 4.17±0.72 days, respectively. There was no significant difference in mean
duration of hospital stay between patients with and without thoracic complications (p=0.729).
Conclusion: Thoracic complications may develop after urological interventions. In particular, evaluation of chest pain in patients with right-sided
percutaneous nephrolithotomy and nephrectomy by chest X-ray is important for early diagnosis.
Keywords: Pneumothorax, Hydropneumothorax, Complication, Percutaneous Nephrolithotomy, Nephrectomy

Öz
Amaç: Bu çalışmada ürolojik girişimler sonrası torasik komplikasyon gelişen ve göğüs cerrahisi-üroloji işbirliği ile tedavi edilen olgular sunuldu.
Gereç ve Yöntem: Ocak 2014 - Aralık 2017 tarihleri arasında hastanemiz Üroloji Anabilim Dalı tarafından opere edilen ve göğüs cerrahisi
konsültasyonu istenilen olgular retrospektif incelendi. Çalışmaya pnömotoraks, plevral effüzyon, hidropnömotoraks ve diyafragma yaralanması
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saptanan 42 hasta dahil edildi. Operasyon öncesi diyafragma invazyonu saptanan ve peroperatif diyafragma insizyonu yapılan altı hasta çalışmadan
çıkarıldı.
Bulgular: Pnömotoraks gelişen hastaların sadece 5’ine tüp torakostomi (TT) uygulandı. İzole plevral effüzyon izlenen hastaların 3’ü TT, 3’ü ise
torasentez ile tedavi edildi. Hidropnömotoraks gelişen hastaların tamamına nefrektomi (3 sol, 1 sağ) uygulandığı görüldü. İyatrojenik diyafragma
yaralanması gelişen hastaların tamamına perioperatif dönemde tanı kondu ve hastaların tamamı nefrektomi (5 sağ, 1 sol) hastası idi. Hastaların
tamamında diyafragmanın primer onarımı yapıldı, 5 hastaya TT uygulandı. Hastaların ortalama dren kalış süresi 5,5±2,1 (2-13)/gündü. Toraks
komplikasyonu gelişen hastalardan perkütan nefrolitotomi, nefroüreterektomi, nefrektomi ve prostatektomi operasyonu geçiren hastaların ortalama
hospitalizasyon süreleri, sırasıyla, 4,12±1,08, 8,26±2,87, 4,04±1,23 ve 4,17±0,72 gündü. Toraks komplikasyonu gelişen ve gelişmeyen hastaların
ortalama hospitalizasyon süreleri arasında anlamlı bir farklılık yoktu (p=0,729).
Sonuç: Ürolojik girişimler sonrası torasik komplikasyonlar gelişebilir. Özellikle sağ taraflı perkutan nefrolitotomi ve nefrektomi sonrası göğüs ağrısı
tarifleyen hastaların akciğer grafisi ile değerlendirilmesi erken tanı için önemlilik arz etmektedir.
Anahtar Kelimeler: Pnömotoraks, Hidropnömotoraks, Komplikasyon, Perkütan Nefrolitotomi, Nefrektomi

Introduction
Each surgical procedure has a certain risk of complications.
Urological surgery, whether open or endoscopic, may be
associated with visceral, vascular and thoracic complications.
Along with technical and technological advances, in recent
years, urologic surgery has evolved from open to endourological
methods. With the increase in the number and complexity
of cases, the complications caused by surgery have become
inevitable. So far, there has been no overrepresentation in
the literature on the thoracic complications of urological
surgeries, with a focus on vascular and visceral complications
(1,2,3). Moreover, most of these complications are related to
laparoscopic surgery. A multi-center study focused on pleural
damage in laparoscopic renal surgery (4). In another large
study, thoracic complications encountered during laparoscopic
urology were discussed under the headings medical pulmonary
complications, surgical thoracic complications, and subclinical
and incidentally detected gas collections in the thorax (5).
Urological surgery itself can often be the cause of thoracic
complications, and the position given to the patient may
also cause complications. A case of upper lobe atelectasis
due to lateral decubitus position during radical nephrectomy
under general anesthesia that was successfully treated with
saline lavage and bronchoscopic suction has been reported
(6). Therefore, urologic surgery-related thoracic complications
should be comprehensively considered in conjunction with their
etiology and course and treatment methods. In this retrospective
analysis, we evaluated thoracic complications occurred in
patients, who were operated in our clinic, their etiology and the
methods of management performed by thoracic surgery.

Materials and Methods
Patients and Selection Criteria
A total of 48 patients who were operated in the urology clinic
and required perioperative and/or postoperative thoracic surgery

consultation between January 2014 and December 2017 were
the material of this study. Patients, who had pneumothorax,
pleural effusion, hydropneumothorax or diaphragm injury
due to surgical intervention or anesthesia technique and were
managed by the thorax surgery clinic (n=42), were included in
the study. Patients who had preoperative diaphragm invasion
due to local tumor spread (n=2) and underwent perioperative
diaphragm incision (n=4) were excluded. The data of the patients
were obtained from the hospital registry system and patient
files in the urology and thoracic surgery clinics. The study was
carried out in accordance with the principles of the Declaration
of Helsinki and all patients included in the study gave consent
for research use of their data, provided their identities would be
kept confidential.
Management Techniques of Patients
Appropriate follow-up, oxygen inhalation therapy, thoracentesis
or tube thoracostomy (TT) treatments were applied by the
department of thorax surgery.
Data Collection and Analysis
Demographic data of the patients, urological procedures,
thoracic complications and treatment methods applied by
the thoracic surgeons were analyzed. The characteristics of
the patients with and without thoracic complications were
compared by using the unpaired t-test. P values less than 0.05
were considered statistically significant.

Results
Of the 42 patients included in the study, 27 (64.3%) were male
and 15 (35.7%) were female. The mean age was 52.81±16.15
(23-85) years. Pneumothorax was the most common thoracic
complication (61.9%) followed by pleural effusion, diaphragmatic
injury, and hydropneumothorax (17.2%, 17.2% and 9.5%,
respectively). It was observed that pneumothorax most often
developed after percutaneous nephrolithotomy (PCNL) (n=15).
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drainage time was 5.66±2.89 (4-9) days. Patients with iatrogenic
diaphragmatic injury were diagnosed in the perioperative
period and all of them had undergone nephrectomy. In these
patients, diaphragm was repaired primarily and TT was applied
in 5 patients. The mean duration of drainage was 5.2±2.28
(2-8) days in these patients. The management of thoracic
complications and the duration of thoracostomy tube drainage
are summarized in Table 2.

The other patients who developed pneumothorax were those
who have undergone nephrectomy (n=8), prostatectomy (n=2)
and laparoscopic nephroureterectomy (n=1). The diagnosis
of pneumothorax was most frequently made in the early
postoperative period (n=16). In addition, it was made on the
postoperative 1st day in 5 patients and postoperative day 4 in
1 patient.
Thoracic complications observed according to urological
interventions are given in Table 1.
Only 5 patients required TT. The mean duration of drainage
was 4.6±2.1 (2-8) days. Other patients were followed up
with oxygen inhalation. Isolated pleural effusion was seen
in 6 patients. Three of these patients underwent PCNL and 3
underwent nephrectomy. Three of these patients underwent TT
and 3 had thoracentesis. The mean drainage time was 6.66±5.51
(3-13) days in these patients. The implementation of a TT for
hemothorax developing in the left thorax after PCNL is shown
in Figure 1.

Figure 1. Left-sided thoracic tube application as a result of hemothorax after
percutaneous nephrolithotomy

All patients who developed hydropneumothorax had undergone
nephrectomy. Three patients underwent TT and the mean

Table 1. Distribution of thoracic complications according to urological interventions
Variable1

Urological
intervention

Sex
Side
1

Thoracic complication

n

Pneumothorax

Pleural
effusion

Diaphragmatic
injury

Hydropneumothorax

Percutaneous
nephrolithotomy

15 (83.3)

3 (16.7)

0

0

18 (100)

Nephroureterectomy

1 (100)

0

0

0

Nephrectomy

8 (38.1)

3 (14.3)

6 (28.6)

4 (19.0)

Prostatectomy

2 (100)

0

0

0

Female

9 (60)

3 (20)

1 (6.7)

2 (13.3)

Male

17 (63)

3 (11.1)

5 (18.6)

2 (7.3)

Right

20 (74)

1 (3.7)

5 (18.6)

1 (3.7)

Left

6 (40)

5 (33.3)

1 (6.7)

3 (20)

1 (100)
21 (100)
2 (100)
15 (100)
27 (100)
27 (100)
15 (100)

Values are given as numbers (percentage)

Table 2. Treatments applied for thoracic complications and duration of the thorax tube drainage
Variable

Treatment1

Thoracic complication

Follow-up

Pleural effusion

Diaphragmatic
injury

Hydropneumothorax

21 (91.4)

0

1 (4.3)

1 (4.3)

23 (100)

Thoracentesis

0

3 (100)

0

0

3 (100)

Tube thoracostomy

5 (31.3)

3 (18.7)

5 (31.3)

3 (18.7)

16 (100)

Primary repair

0

0

5 (100)

0

5 (100)

Thorax tube
duration time
(day)2

4.6±2.19 (2-8)

6.66±5.51 (3-13)

5.2±2.28 (2-8)

5.66±2.89 (4-9)

-

1Values are given as numbers (percentage)
2
Values are given as number ± standard deviation (minimum-maximum)
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PCNL was performed in 706 patients, nephroureterectomy in
95, nephrectomy in 819 and prostatectomy in 1565 patients
during the study period. The rate of thoracic complications for
PCNL, nephroureterectomy, nephrectomy and prostatectomy
operations was 2.54%, 1.05%, 2.56% and 0.13%, respectively.
The mean length of hospital stay in patients who underwent
PCNL, nephroureterectomy, nephrectomy and prostatectomy
with thoracic complications was 4.12±1.08, 8.26±2.87,
4.04±1.23 and 4.17±0.72 days, respectively. In the same period,
the mean length of hospital stay in patients who underwent
PCNL, nephroureterectomy, nephrectomy and prostatectomy
without thoracic complications was 3.28±0.68, 7.11±1.79,
3.04±0.62 and 4.13±0.69 days, respectively. There was no
significant difference in mean length of hospital stay between
the two groups (p=0.729).

Discussion
Different thoracic complications may be encountered after
both open and endo-urological operations. This article, in which
we presented the thoracic complications and the treatment
methods applied for them, revealed that the most common
thoracic complication was pneumothorax and nephrectomy was
the most common operation following thoracic complications.
Follow-up was the most common management method for
thoracic complications utilized by the thoracic surgery. TT was
the second most commonly used intervention after follow-up.
The classification system, which was first described in 1992 by
Clavien et al. (7) to convey a recognition and standardization
of surgical complications, has been modified in 2004 (8). This
system is widely accepted for the classification of surgical
complications and classifies them in a spectrum ranging from
grade I to V. Pulmonary complications are included in all subgroups and those constitute important components of the
classification. For instance, atelectasis requiring physiotherapy
as grade I; pneumonia treated with antibiotics as grade II;
bronchopleural fistulas requiring surgical closure after thoracic
surgery as grade IIIb; respiratory failure requiring intubation as
grade IVa, and renal failure in addition to grade IVa is classified
as grade IVb complication.
Pneumothorax may be due to several reasons after abdominal
surgery. It can be seen as a complication of anesthesia as well
as surgical procedure. Laparoscopic and open surgery may
induce pneumothorax with different mechanisms. Congenital
diaphragmatic defects may allow peritoneal carbon dioxide
(CO2) to pass into the pleural space in laparoscopic surgery
(9,10). CO2 may cause pneumothorax by dissecting the
pulmonary hilum after entering the mediastinum or through
a rupture in the mediastinal pleura and entering the pleural
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cavity (10). In addition, apical pneumothorax may occur due to
rupture of apical blebs due to barotrauma caused by positive
pressure in mechanical ventilation (9). Needle aspiration of the
pleura can help distinguish whether the pneumothorax is due
to endotracheal anesthesia or the CO2 accumulation into the
tissue. In our series, pneumothorax most commonly occurred in
patients undergoing PCNL. All these patients had upper calyceal
stones and had undergone high level-needle access (10-11 or
11-12 rib interspace). During this time, maximum expiratoryinspiration maneuver was performed in coordination with
anesthesia. This maneuver and high level-needle access are likely
to cause this complication. Asymptomatic CO2 pneumothorax
typically spontaneously resolves with conservative management.
It regressed with O2 support in the majority of our patients; only
5 patients required TT. They were also treated with short-term
tube drainage. Two patients who underwent prostatectomy had
pneumothorax. These cases were performed by open surgery.
We consider that barotrauma was the possible etiologic factor
in these patients. In order to prevent abdominal gas collections,
it is important to maximize abdominal muscle relaxation and
prevent coughing and straining, especially during laparoscopy
(11). If an intraoperative pleural or diaphragmatic damage
occurs, the anaesthesiologist should be warned immediately.
Ventilator parameters should be carefully controlled and allowed
to complete the surgical procedure and repair any damage.
The risk of a pleural or lung injury during PCNL operation is
about 10% when the puncture is above the 12th rib. If pleural
effusion occurs, a thorax tube is required. The choice of lower
caliceal access and the combination with flexible nephroscope
or extracorporeal shock wave lithotripsy may prevent this
complication (12,13). Pleural effusion occurred in our patients
who underwent PCNL and nephrectomy. These patients
were treated with thoracentesis or TT. The rates of thoracic
complications after PCNL have been reported to be between 0%
and 11.6% in different studies (14,15,16). In our study, it was
found to be 2.54% in accordance with the literature.
Diaphragmatic damage is a rare but well-diagnosed
complication of renal surgery. Particularly in upper pole
tumors, tear of the diaphragm during dissection due to tumor
invasion or injury damage due to the cautery may occur. In this
complication, primary repair of the damage site is the most
appropriate approach. In open surgery, primary suturing and
underwater drainage can be performed, and in laparoscopic
surgery, repair of the damaged area by intracorporeal suturing
can be performed. A diaphragmatic injury that occurred during
laparoscopic nephrectomy was treated with intracorporeal
suturing and chest tube, and the CO2 pneumothorax was rapidly
resorbed (9). Gonzalez et al. (17) described an alternative
method for repairing diaphragmatic damage occurring during
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hand-assisted laparoscopic nephrectomy. The authors patched
a polypropylene and polyglactin dual mesh with a laparoscopic
stapler on the tear of diaphragm and then inserted a chest tube.
The patient recovered without sequelae. In another case, gelatin
matrix was used as an alternative to suturing for repairing a
diaphragmatic tear. Gelatin thrombin matrix was applied to
the tear area through a trocar and the defect was successfully
repaired (18). This method can be successfully applied in selected
small diaphragmatic defects. The rate of thoracic complications
after open renal surgery has been reported to be between 3%
and 10% in different studies (19,20). In our study, it was found
to be between 1% and 2.5%, less than in the literature. The
probable cause of this low rate was our advanced experience
in renal surgery and the prevention of high gas pressure by
providing coordination with anesthesia during laparoscopic
surgery. Recently, in a prospective study, factors that predicted
pleural injury during PCNL were evaluated. Three hundred
thirty-two patients were divided into two groups according
to development of pleural injury and the higher risk of pleural
injury was found to be associated only with low body mass
index and younger age in multivariate analysis (21).
Study Limitations
Although our study is one of the rare studies presenting thoracic
complications of urological surgeries from a single-center, it is
not without limitations. Firstly, limited number of cases and its
retrospective nature are the main limitations. Second, direct
radiography with lower sensitivity was used in the diagnosis of
pleural complications instead of computed tomography.

Conclusion
In conclusion, it should be kept in mind that thoracic
complications may occur during urological surgeries. It is
essential to diagnose complications (perioperative if possible)
immediately and to work in coordination with anesthesiologists
and to consult with thoracic surgeons.
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