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ABSTRACT 

Background: The cause of pleural effusion in some patients can not be found even after biochemical, bacteriologic and 

cytological examinations of the pleural fluid and closed needle biopsy of the pleura. In this group of patients the next 

diagnostic step would be an open pleural biopsy through a limited thoracotomy or video-assisted thoracoscopic surgery 

(VATS), the latter procedure has replaced the former in many centers due to its advantages. 

Materials and Methods: In order to evaluate these advantages, 59 patients with undiagnosed pleural effusion were 

operated on through either limited thoracotomy or thoracoscopy form April 1998 to September 2000, in a prospective clinical 

trial. There were 40 males and 19 females in the age range of 10 to 89 yrs. There was no significant statistical difference 

between the two groups in terms of sex and age. 

Results: There was no statistical difference between the two groups in terms of diagnostic accuracy, postoperative pain, 

hospitalization, morbidity and mortality. 

Conclusion: Based on these results and minimal scar, VATS is a safe diagnostic procedure in this group of patients 

replacing limited thoracotomy. (Tanaffos 2004; 3(12): 25-33) 
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INTRODUCTION 

About 30 to 40 percent of patients with pleural 

effusion remain undiagnosed even after biochemical, 

bacteriologic and cytological examinations of the 

pleural fluid and closed needle biopsy of the pleura 

(1-13). 

In many centers in Iran, an open pleural biopsy 

through a limited thoracotomy is the next diagnostic 

step. Nowadays,   VATS has replaced the open  

pleural biopsy in most parts of the world. 
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Various advantages of this procedure have been 

mentioned by different authors, which are 

summarized in table 1 (14-22). 

Quick recovery of the patients to the preoperative 

status might be due to minimal pain present at 

surgical site. This might be due to avoiding large 

surgical incision and rib spreaders. 

These concepts can be proved to be true if in a 

controlled study minimal postoperative pain is shown 

along with equal diagnostic results of VATS in 

comparison with limited thoracotomy. Considering 

the difficulties in precise evaluation of the pain as a 
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subjective sign, a few articles have compared the 

pain in VATS procedure with thoracotomy (23, 26). 

 

Table 1. Advantages of VATS procedure in comparison with 

limited thoracotomy. 

 

1. Minimal surgical scar 

2. Having sufficient access with no need for large surgical 

incision 

3. Quick recovery of the patients to the preoperative status. 

4. Less pain 

5. Shorter hospitalization? 

6. Fewer complications? 

7. Less mortality and morbidity? 

8. Feasibility of performing pleural biopsy with local anesthesia 

in severely sick patients. 

9. Being cost effective? 

 

Several other articles have been published in 

regard to evaluating other advantages of VATS 

procedure. (1, 5, 9, 11, 14, 25, 27). Among them, 

some articles have reached completely opposite 

conclusion and controversial results. 

Therefore, we placed a question mark in front of 

these kinds of statements. To answer these 

controversies, we examined the two procedures of 

VATS and limited thoracotomy in patients with 

pleural effusion with unknown etiology. 

 

PATIENTS AND METHODS 

From April 1998 to September 2000, 60 

consecutive patients with pleural effusion in which 

biochemical, bacteriologic and cytological 

examinations of the pleural fluid and closed needle 

biopsy were unable to make the diagnosis were 

studied. 

These patients were considered for pleural biopsy 

and after adequate preparations for general anesthesia 

and thoracotomy were taken to the operating room. 

After the patients condition was felt to be 

favorable for surgery by the anesthesiologist, they 

were placed randomly in either VATS or limited 

thoracotomy group. Anesthesia by double lumen 

endotracheal tube was not necessary in limited 

thoracotomy group. Patient was placed in lateral 

position and limited thoracotomy of the appropriate 

space was performed and biopsy was obtained. 

Because of the need for complete collapse of the 

lung we had to use double lumen endotracheal tube 

in VATS group. 

After intubation, the patient was placed in lateral 

position. The entrance port was at the site of lesion in 

localized ones (such as loculated). 

In other cases, by performing a 1-2 cms incision 

in the    6
th
 or 7

th
 intercostal space at the mid-axillary 

line, the skin, muscles, and pleura were incised. 

Then, by entering the finger into the pleural space 

we make sure that the lung is not adherent to the 

parietal pleura and is collapsed. After entering the 

camera through this space, the next trocar was 

entered under direct vision into the proper space, 

getting the biopsies from all suspicious areas by 

biopsy forceps. 

In some cases in which the pathologist did not 

report any specific lesion, patients were followed for 

6 months. 

If no new lesion appeared in this interval, the non-

specific pathological response was considered as a 

definitive diagnosis. Comparison of the quantitative 

data was performed by two sided t-test and the 

qualitative data by chi-square test. 

 

RESULTS 

In one case out of 60 patients, it was 

postoperatively noticed that what was randomly 

selected as thoracotomy was mistakenly read as 

VATS. Therefore, this patient was excluded from the 

study. 

Out of 59 patients, 30 individuals underwent 

thoracotomy and 29 underwent VATS. There were 



Shadmehr MB, et al.    27 

Tanaffos 2004; 3(12): 25-33 

0

5

10

15

20

25

0 10 20 30 40 50 60 70 80-89

Years

40 males and 19 females. 

Table-2 demonstrates the sex distribution of 

patients in the two groups. 

Patients were in the age range of 10 to 86 yrs with 

the mean age of 55±17.5 yrs. 

Sixty percent of the patients were over 50 yrs of 

age (Figure-1). The mean age and its standard 

deviation in the two groups are shown in table-3. 

Metastatic adenocarcinoma in 14 cases, malignant 

mesothelioma in 12 cases, and nonspecific 

inflammation in 10 cases were reported. Table-4 

demonstrates the frequency of diagnoses in 59 

patients. There were 6 cases of diagnostic failures in 

the VATS group. 

In one case of fibrinoleukocytic exaudates and 

microbial colonies pathologic report, thoracotomy 

was recommended to the patient, but was refused. 

Nine months later the patient underwent a 

thoracotomy and lung resection and the pathologic 

report was moderately differentiated squamous cell 

carcinoma. In the second case the pathologic report 

was nonspecific chronic inflammation. After 6 

months of follow-up, because of recurrent pleural 

effusion, a limited thoracotomy was performed 

which showed a malignant mesothelioma. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Histogram of the relative frequency and distribution of 

age in the 59 patients. 

Table 2.  Sex distribution of patients. 

 

Surgical procedure Male Female Total 

VATS 19 11 30 

Limited thoracotomy 21 8 29 

 

P= 0.46 

 

Table 3. Mean and standard deviation of age in the 59 patients 

in regard to the type of surgical procedure. 

 

Surgical procedure Mean Standard deviation 

VATS 54.4 16.4 

Thoracotomy 55.8 18.9 

 

P= 0.774 

 

Table 4. Frequency of diagnoses in 59 patients.  

 

Diagnosis Count 

Metastatic adenocarcinoma 14 

Malignant mesothelioma 12 

Chronic nonspecific inflammation 10 

TB 5 

Reactive mesothelial hyperplasia & mild chronic 

inflammation 
4 

Malignant meso/ Metastatic adeno 4 

Severe  inflammation and fibrosis 2 

Mixed histiocytosis & mesothelial nodules 1 

Metastatic anaplastic giant cell carcinoma compatible 

with choriocarcinoma 
1 

Marked lymphocytosis, no TB, no malignancy 1 

Malignant small round cell tumor 1 

Inflammatory pseudotumor, Actinomycosis 1 

Granulation tissue 1 

Fibrinoleukocytic exaudates and microbial colonies 1 

Aortic aneurysm 1 
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In 3 patients, VATS turned to thoracotomy 

because of severe adhesions in pleural space in two 

cases. In the third case the cause of the bloody fluid 

in the pleural space was obscure and this space 

seemed to be normal as it could be evaluated by 

VATS. After thoracotomy and complete release of 

the lung from mediastinal structures, aneurysm of the 

descending aorta was diagnosed. 

In a patient suffering from mediastinal tumor, 

access and biopsy could not be performed because of 

the severe adhesion of the lung to the tumoral site; 

therefore, the patient underwent thoracotomy. The 

pathologic report of this patient was lymphoma. 

In thoracotomy group, there were 2 cases of 

diagnostic failures. In both cases, the pleura was 

intact at the site of thoracotomy. To obviate a 

comprehensive diagnostic thoracotomy in these 

patients VATS was performed, which was diagnostic 

in both cases.  

 

Table 5. The rate of diagnostic accuracy in 59 patients in regard 

to the type of surgical procedure. 

 

Surgical procedures Diagnosed Undiagnosed Total 

VATS 21 6 27 

Thoracotomy 26 2 28 

 

P=0.14 

Table-6 indicates the amount of injectable 

narcotics used in two groups. 

 

Table 6. Mean and standard deviation of the amount of 

injectable narcotic pain relievers. 

 

Surgical procedure Mean Standard 

deviation 

N 

VATS 52.0 62.4 27 

Thoracotomy 61.9 107.1 27 

 

P=0.648 

In the VATS group, a case of cardiac block 

developed during anesthesia which did not cause any 

complication. 

In the thoracotomy group, there were 3 

complications, including 2 cases of rib fracture and 

one case of reinsertion of the chest tube.  

The rate of complications in thoracotomy and 

VATS groups did not show any significant difference 

(table 7). 

 

Table 7. Evaluation of  the complication rate in two groups  

 

Surgical 

procedure 

With 

complication 

Without 

complication 
N 

VATS 1 26 27 

Thoracotomy 3 24 27 

 

P= 0.61 

 

There was only one case of death in 26 days after 

surgery, which was not related to the operation but 

the result of metastatic progression of the disease. 

Therefore, the rate of mortality in both groups is 

regarded as zero. 

Table-8 shows the hospitalization of patients in 

both groups. 

 

Table 8. Hospitalization (days) in two groups.  

 

Surgical procedure Mean Standard 

deviation 

N 

VATS 5.19 2.34 27 

Thoracotomy 5.26 2.90 27 

 

P= .0.918 

 

DISCUSSION 

Thoracoscopy has gradually replaced the open 

pleural biopsy in most parts of the world since its 

invention in 1910 (2, 4, 9, 13, 28-31). 
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This procedure gradually replaced thoracotomy in 

other chest diseases as well (11, 32-39). 

The undeniable advantage of this procedure is its 

insignificant scar. 

In this procedure if there is no adhesion between 

the visceral and parietal pleura the whole pleural 

space will be visible (23, 24). 

Since it is not possible to see the whole pleural 

space in limited thoracotomy, at least theoretically, 

diagnostic ability of VATS is more than limited 

thoracotomy. 

In this study, there is no statistically significant 

difference between the two groups in regard to the 

rate of diagnostic accuracy. The most important 

factor which limits the use of VATS is presence of 

adhesions in pleural space, which makes its use 

practically impossible. 

In this study, 3 out of 6 cases of diagnostic 

failures in VATS group were due to pleural 

adhesions. All 3 patients underwent thoracotomy 

immediately and the diagnoses were made. 

Therefore, even in these cases, no excess cost or any 

further action was imposed to the patient. 

Another case of diagnostic failure in VATS group 

was the presence of an aneurysm of descending aorta 

in a patient suffering from bloody pleural 

effusion.This patient was among the first patients 

who were operated by thoracoscopy and diagnostic 

failure could be due to surgeons’ inadequate ability 

during learning curve. 

The remaining 2 cases of diagnostic failures in 

VATS group were patients whose pathologic report 

showed benign pleural lesions. Follow ups of these 

two patients showed a malignant disease. The first 

patient in this group was a candidate for thoracotomy 

due to a clinical suspicion with the diagnosis of 

fibrinoleukocyte exaudate and microbial colonies, 

but refused surgery. Nine months later the patient 

underwent thoracotomy in another center and was 

diagnosed as SCC. No data about the pleural 

involvement was found. Therefore, it is not possible 

to judge the pleural condition in the previous 9 

months. The second patient with the diagnosis of 

nonspecific chronic inflammation underwent a 

thoracotomy after 7 months. This time the pathologic 

diagnosis was malignant mesothelioma. Considering 

the histopathologic characterstics of mesothelioma 

and its clinical course there is always a possibility for 

the similar cases to happen. It is noteworthy to 

mention the two diagnostic failures in limited 

thoracotomy group as well. In these patients pleura 

was intact at the surgical site. To access the other 

sites it was necessary to perform a full thoracotomy. 

Performing thoracoscopy obviated the need for a full 

thoracotomy in those 2 patients. 

According to the above mentioned facts VATS 

procedure can be in the same level as limited 

thoracotomy regarding diagnostic ability. 

In regard to postoperative pain, making a 

conclusion is more complex. Considering the fact 

that the quantitative evaluation of postoperative pain 

is not possible, we considered the mean rate of 

injectable narcotics as a reflection of severity of pain. 

On the other hand, pain depends on various 

interventional factors such as sex, age, social and 

mental conditions (14, 15, 20, 24, 25, 26). 

There was no significant statistical difference 

between the mean age and the sex ratio in the 2 

groups. Therefore, the effect of these two factors can 

be considered negligible. Also, by random selection 

of patients in the 2 groups, the effect of variables of 

nationality and level of education were excluded 

from the treatment response. 

Considering the limitations, this study did not 

show any significant difference in regard to the 

narcotic use in the two groups and postoperative 

pain. 

It is obvious that one of the essential causes of 

pain after thoracotomy, is the use of retractor which 

is placed between the two ribs to access the pleural 
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space (40).There is no need to use a rib retractor in 

VATS procedure. Less pain in VATS procedure 

which is reported in some studies can be due to this 

fact. If we pay more attention to the number and 

amount of narcotic use after the operation, another 

fact will be disclosed. 

The standard deviation in the thoracotomy group 

was approximately 2 times greater than the 

alternative group. 

This shows the wide distribution of pain spectrum 

in this group. It seems that specific and limited 

manipulation of ribs and pleura in VATS group and 

unlimited manipulation in limited thoracotomy group 

were responsible for this difference. In most limited 

thoracotomy cases, there is a need to use rib retractor 

and separate the ribs in different extents which can 

account for the severity of pain distribution in this 

group. 

Regarding the complications, it is obvious that the 

rib fracture had a low potential possibility to happen 

in the VATS group. The mortality rate was zero in 

both groups. These two procedures were similar and 

in the same level in regard to the rate of 

complications and mortality. 

Some authors have reported a shorter 

hospitalization period in the VATS group comparing 

with the thoracotomy group. In these studies 

comparisons were made for lung biopsy, pulmonary 

bullous disease and/ or resection of mediastinal 

tumors (1, 5, 9, 11, 14, 25, 27). 

The hospitalization period in our study did not 

show any difference in the two groups. Although, it 

must be mentioned that discharging the patients in 

our study depended on their chest tube removal. 

According to the frequency of tissue diagnoses (table 

4), it is obvious that the determining factor for the 

appropriate time of chest tube removal and 

discharging the patient is the underlying disease, and 

the surgical procedure has a minimal role in this 

regard. Finally we can say that if we replace limited 

thoracotomy by VATS procedure the hospitalization 

period does not increase. 

Another advantage of VATS procedure is that it 

can be performed with some modifications in 

severely sick patients who can not tolerate a general 

anesthesia. The pleural space can be seen through a 

hole made in the chest wall under local anesthesia, 

and the biopsy can be taken through the same hole. 

This procedure was performed in 2 patients who 

did not have the inclusion criteria because of poor 

general condition, being successful in both cases. 

Therefore, limited thoracotomy can be confidently 

replaced by VATS in patients with pleural effusions 

with unknown cause in regard to diagnostic ability, 

post operative pain, complications, mortality, 

hospitalization, and esthetic results. 

 

Acknowledgement 

The authors would like to thank Mr. Masoud 

Soltani the outstanding operating room technician of 

Massih Daneshvari Hospital who helped in filling the 

forms and keeping the data with utmost effort. 

 

REFERENCES 

1. Boutin C, Astoul P, Seitz B. The role of thoracoscopy in the 

evaluation and management of pleural effusions. Lung 1990; 

168 Suppl: 1113-21.  

2. Harris RJ, Kavuru MS, Mehta AC, Medendorp SV, 

Wiedemann HP, Kirby TJ, Rice TW. The impact of 

thoracoscopy on the management of pleural disease. Chest 

1995; 107(3): 845-52.  

3. Kohman LJ. Thoracoscopy for the evaluation and treatment 

of pleural space disease. Chest Surg Clin N Am 1994; 4 (3): 

467-79. 

4. Marchandise FX, Vandenplas O, Wallon J, Francis C. 

Thoracoscopy in the diagnosis and management of chronic 

pleural effusions. Acta Clin Belg 1993; 48 (1): 5-10.  

5. Menzies R, Charbonneau M. Thoracoscopy for the diagnosis 

of pleural disease. Ann Intern Med 1991; 114 (4): 271-6. 



Shadmehr MB, et al.    31 

Tanaffos 2004; 3(12): 25-33 

6. Colt HG. Thoracoscopy. A prospective study of safety and 

outcome. Chest 1995; 108 (2): 324- 9.  

7. Daniel TM. Diagnostic thoracoscopy for pleural disease. Ann 

Thorac Surg 1993; 56 (3): 639- 40. 

8. Yim AP, Chung SS, Lee TW, Lam CK, Ho JK. 

Thoracoscopic management of malignant pleural effusions. 

Chest 1996; 109 (5): 1234- 8.  

9. Inui K, Isowa N, Kuroya M, Okada K, Takenaka K, 

Yokomise H, Ike O, Yagi K, Mizuno H, Aoki M, et al.  

Thoracoscopic observation and diagnosis in cases of pleural, 

mediastinal, and pulmonary lesions. Nihon Kyobu Shikkan 

Gakkai Zasshi 1994; 32 Suppl: 164- 8. 

10. Kimura M, Nakamura J, Tomizawa S, Adachi M, Tano Y, 

Matsushima T. The role of thoracoscopy in pleural biopsy in 

cases with pleural effusion. Nihon Kyobu Shikkan Gakkai 

Zasshi 1990; 28 (6): 882- 8.  

11. Liu HP, Chang CH, Lin PJ, Hsieh HC, Chang JP, Hsieh MJ. 

Video-assisted thoracic surgery. The Chang Gung 

experience. J Thorac Cardiovasc Surg 1994; 108 (5): 834-

40. 

12. Wolska-Goszka L, Olszewska A, Szelezynski K. 

Thoracoscopy. Wiad Lek 1994; 47 (15-16): 591- 4. 

13. Yim AP, Ho JK, Lee TW, Chung SS. Thoracoscopic 

management of pleural effusions revisited. Aust N Z J Surg 

1995; 65 (5): 308- 11. 

14. Landreneau RJ, Hazelrigg SR, Mack MJ, Dowling RD, 

Burke D, Gavlick J, Perrino MK, Ritter PS, Bowers CM, 

DeFino J, et al. Postoperative pain-related morbidity: video-

assisted thoracic surgery versus thoracotomy. Ann Thorac 

Surg 1993; 56 (6): 1285- 9. 

15. Landreneau RJ, Mack MJ, Hazelrigg SR, Naunheim K, 

Dowling RD, Ritter P, Magee MJ, Nunchuck S, Keenan RJ, 

Ferson PF. Prevalence of chronic pain after pulmonary 

resection by thoracotomy or video-assisted thoracic surgery. 

J Thorac Cardiovasc Surg 1994; 107 (4): 1079-85; 

discussion 1085-6.  

16. Hazelrigg SR, Nunchuck SK, LoCicero J 3rd. Video Assisted 

Thoracic Surgery Study Group data. Ann Thorac Surg 1993; 

56 (5): 1039- 43; discussion 1043-4.  

17. Jancovici R, Lang-Lazdunski L, Pons F, Cador L, Dujon A, 

Dahan M, Azorin J. Complications of video-assisted thoracic 

surgery: a five-year experience. Ann Thorac Surg 1996; 61 

(2): 533- 7. 

18. LoCicero J 3rd. Video-Assisted Thoracic Surgery Study 

Group. Ann Thorac Surg 1993; 56 (3): 734- 5. 

19. Yim AP, Liu HP. Complications and failures of video-

assisted thoracic surgery: experience from two centers in 

Asia. Ann Thorac Surg 1996; 61 (2): 538- 41. 

20. Kalso E, Perttunen K, Kaasinen S. Pain after thoracic 

surgery. Acta Anaesthesiol Scand 1992; 36 (1): 96- 100. 

21. Kirby TJ, Mack MJ, Landreneau RJ, Rice TW. Lobectomy--

video-assisted thoracic surgery versus muscle-sparing 

thoracotomy. A randomized trial. J Thorac Cardiovasc Surg 

1995; 109 (5): 997- 1001; discussion 1001-2.  

22. Lewis RJ, Caccavale RJ, Sisler GE, Bocage JP, O'Brien K, 

Warner S. Is video-assisted thoracic surgery cost effective? N 

J Med 1996; 93 (12): 35- 41. 

23. Lewis RJ, Caccavale RJ, Sisler GE, Mackenzie JW. One 

hundred consecutive patients undergoing video-assisted 

thoracic operations. Ann Thorac Surg 1992; 54 (3): 421-6. 

24. Rubin JW. Video-assisted thoracic surgery: the approach of 

choice for selected diagnosis and therapy. Eur J 

Cardiothorac Surg 1994; 8 (8): 431-5.  

25. Rubin JW, Finney NR, Borders BM, Chauvin EJ. 

Intrathoracic biopsies, pulmonary wedge excision, and 

management of pleural disease: is video-assisted closed chest 

surgery the approach of choice? Am Surg 1994; 60 (11): 

860-3.  

26. Hazelrigg SR, Landreneau RJ, Boley TM, Priesmeyer M, 

Schmaltz RA, Nawarawong W, Johnson JA, Walls JT, Curtis 

JJ. The effect of muscle-sparing versus standard 

posterolateral thoracotomy on pulmonary function, muscle 

strength, and postoperative pain. J Thorac Cardiovasc Surg 

1991; 101 (3): 394- 400; discussion 400-1.  

27. Sharony R, Saute M, Uretzky G. Video assisted thoracic 

surgery: our experience with 102 patients. J Cardiovasc Surg 

(Torino) 1994; 35 (6 Suppl 1): 173- 6. 



32   VATS in Pleural Effusions with Unknown Etiology 

Tanaffos 2004; 3(12): 25-33 

28. Jacobeus HC: Ueber die Moglichkei die zystoscopie bei 

untersuchung serosen Hohlungen anzuweden Munch Med 

Wochenschr; 57: 2090-2092, 1910. 

29. Jacobeus HC: The cauterization of adhesions in 

penumothorax treatment of tuberculosis. Surg. Gynecol 

obstet; 32: 493-500, 1921. 

30. Jacobeus HC: The Surgical importance of thoracoscopy in 

surgery of the chest Surg. Gynecol. Obstet; 34: 289-96, 1922. 

31. Fourestier M, Duret M: Necessite de la biopsie pleural pur le 

diagnostic de pendothelimoe de la plvere. Press Med; 32: 

497, 1943. 

32. Bentzon N, Adamsen S, Jacobsen B, Eriksen C, Hansen OH. 

Videothoracoscopic lung biopsy by a stapling technique. Eur 

J Surg 1994; 160 (10): 543- 6. 

33. Bardini R, Asolati M. Thoracoscopic resection of benign 

tumours of the esophagus. Int Surg 1997; 82 (1): 5- 6.  

34. Cade RJ, Martin CJ. Thoracoscopic cardiomyotomy for 

achalasia. Aust N Z J Surg 1996; 66 (2): 107-9.  

35. Akaishi T, Kaneda I, Higuchi N, Kuriya Y, Kuramoto J, 

Toyoda T, Wakabayashi A. Thoracoscopic en bloc total 

esophagectomy with radical mediastinal lymphadenectomy. 

J Thorac Cardiovasc Surg 1996; 112 (6): 1533- 40; 

discussion 1540-1.  

36. Drott C. The history of cervicothoracic sympathectomy. Eur 

J Surg Suppl 1994; (572): 5-7.  

37. Corbelle JL Jr, Corbelle JL. Indication for thoracoscopic 

truncal vagotomy. Surg Laparosc Endosc 1993; 3 (5): 395-

7.  

38. Canto A, Guijarro R, Arnau A, Fernandez-Centeno A, Ciscar 

MA, Galbis J, Garcia-Vilanova A. Thoracoscopic pericardial 

fenestration: diagnostic and therapeutic aspects. Thorax 

1993; 48 (11): 1178- 80.  

39. Acuff TE, Landreneau RJ, Griffith BP, Mack MJ. Minimally 

invasive coronary artery bypass grafting. Ann Thorac Surg 

1996; 61 (1): 135-7. 

40. Landreneau RJ, Wiechmann RJ, Hazelrigg SR, Mack MJ, 

Keenan RJ, Ferson PF. Effect of minimally invasive thoracic 

surgical approaches on acute and chronic postoperative pain. 

Chest Surg Clin N Am 1998; 8 (4): 891- 906.  

 

 


