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Background

Persistent air leak is a common complication occurring from 6% to 23% of cases after extended pleurectomy/decortication for malignant pleural mesothelioma. Treatment options for this complication after major lung resection are well documented in literature; nevertheless, lines of evidence in extended pleurectomy/decortication for malignant pleural mesothelioma are absent. The aim of the study is to evaluate the efficacy of intraoperative administration of 50% hypertonic glucose solution in reducing duration of air leak following extended pleurectomy/decortication for malignant pleural mesothelioma.



Materials and Methods

In this retrospective case–control study, we analyzed our electronic health record and selected those patients with a histological diagnosis of malignant pleural mesothelioma who underwent extended pleurectomy/decortication in the period 2013–2021. From 2018, we introduced a lavage with 500 ml of glucose solution at 50% concentration into the chest cavity at the end of the surgical procedure. Patients operated before 2018 were used as the control group. Postoperative glycemia was measured, and patients were followed after hospital discharge until the air leak resolved and the chest tube was removed. Statistical analysis was performed using R software.



Results

A total of 71 patients met our criteria. Treatment and control groups were similar for age, sex, smoking status, number of comorbidities, tumor histotype, and side of disease. Use of hypertonic glucose solution resulted in shorter chest tube maintenance after hospital discharge (p = 0.0028). A statistically significant difference (p = 0.02) was also found in postoperative glycemia between the treatment (103 g/dl ± 8.9) and control group (98.8 g/dl ± 8.6). Days of hospitalization and chest tube maintenance during hospitalization did not significantly differ between the groups.



Interpretation

Intraoperative administration of 50% hypertonic glucose solution reduced the duration of air leak after hospital discharge. An increase in postoperative glycemia was found in the treatment group, but with no clinical effect. Hypertonic glucose solution is an effective and safe method to manage persistent air leak after extended pleurectomy/decortication for malignant pleural mesothelioma.
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Introduction

Malignant pleural mesothelioma (MPM) is a rare but aggressive tumor arising from pleural surface, with a poor prognosis in most of the cases (1). The main cause of MPM is exposure to asbestos fibers, a silicate mineral largely used in Europe between 1920 and 1970 (2). Use of asbestos fibers is prohibited in most of the countries worldwide; Italy introduced the ban in 1992 (3). Time between inhalation of asbestos fibers and development of MPM can be up to 40 years; therefore, incidence is bound to increase in the next years.

Extra-Pleural Pneumonectomy (EPP) combined with neo-adjuvant chemotherapy and adjuvant radiotherapy represented the standard treatment for carefully selected patients with MPM (4). However, Extended Pleurectomy/Decortication (EPD) has proven to be as effective as EPP in terms of median overall survival and 2-year mortality with lower incidence of death at 30 days (5, 6). Nonetheless, EPD comes with a high rate of postoperative complication, with persistent air leak (PAL) occurring in 6% to 23% of cases (7, 8). As well known, PAL increases hospital stay, intensive care unit readmission, and risk of empyema, and leads to higher in-hospital mortality rate (9).

Data regarding techniques for treatment of PAL comes primarily from lung resective surgery, such as wedge or segmentectomy or lobectomy. Most of the techniques currently available are not applicable to EPD due to the surgical procedure itself: pleural tenting is effective on duration of air leak (2.5 vs 7.2 days; p < 0.001) and chest tube maintenance (7.0 vs. 11.2 days; p < 0.0001) when performing upper lobectomy and, thus, is unfeasible in EPD since the aim of the procedure is to remove all the pleura (10); transient phrenic nerve paralysis by injecting local anesthetic is useful in reducing pleural space through elevation of diaphragm, but clearly is not possible in EPD since diaphragm is removed and a mesh prosthesis is used in substitution (11); use of intraoperative synthetic sealants is also effective in reducing PAL and chest tube maintenance after lung resection; nonetheless, efficacy in decortication is limited to benign disease (12, 13). As a result, PAL following EPD is usually managed conservatively by applying mild suction to chest tube, then weaning to water seal, and finally using pneumostats for portability if needed (14).

Interestingly, some authors described intraoperative lavage of chest cavity using glucose solution at 50% concentration (GS50) as an effective and inexpensive treatment for reducing PAL and chest tube maintenance. Fujino et al. in 2015 demonstrated safety and efficacy of GS50 in reducing air leak following lung resection and bullectomy for pneumothorax (15). In 2016, Al-Naimi et al. demonstrated a reduction of air leak in 80% of patients at postoperative day (POD) 3 (16). The main limitation of those studies is lack of a control group. In 2008, a prospective randomized controlled trial by Won et al. enrolled 141 patients with primary spontaneous pneumothorax. Patients were divided into three groups based on treatment: thoracoscopy alone, thoracoscopy + glucose solution at 20% concentration, and thoracoscopy + mixture of talc and glucose solution at 20% concentration. The authors found no difference in recurrence rate of pneumothorax and chest tube duration between the three treatment groups (17). Yet, there are two main limitations: concentration of glucose solution was lower in comparison to other studies and criteria for sample size was unclear (β-power unknown).

Until 2018, our department of thoracic surgery routinely used aerosolized fibrin sealant (Tisseel) as the only intraoperative aerostatic agent for EPD. Starting from 2018, we added a lavage of chest cavity with GS50 in EPD for MPM. The aim of this study is to evaluate efficacy of GS50 in reducing duration of air leak and subsequently chest tube maintenance following EPD.



Materials and Methods


Selection Criteria

From 2013 to 2021, we retrospectively analyzed our electronical health records and selected those patients with age above 18 years and histological diagnosis of malignant pleural mesothelioma who underwent EPD. Metastatic cancer, severe heart disease, renal impairment, and ASA score > 3 were considered exclusion criteria. Diabetes was not an exclusion criterion. Patients where then divided into two groups: those who did not receive GS50 intraoperatively (before 2018) were used as a control group, whereas those who received GS50 intraoperatively (after 2018) were the treatment group. The study was approved by our hospital ethical committee (MESO1).



Operative Procedure

After placing a thoracic epidural catheter, a naso-gastric tube (NGT), a central venous catheter (CVC), and an arterial line, the patient was positioned in a lateral fashion. An extended posterolateral thoracotomy with section of latissimus dorsi was performed, and one rib was divided when needed.

After entering the extrapleural plane, the parietal pleura was bluntly separated from the chest wall until a satisfactory mobilization of the lung was reached. Moving towards the mediastinum, the pericardium was removed if macroscopic evidence of invasion was present. Moving downwards, diaphragm was always detached from its insertion. Subsequently, pleura was peeled off from lung starting from the apex to the base. To make the peeling easier, an anesthesiologist was asked to maintain the lung partially inflated.

Once the base was reached, pleura and diaphragm appeared strongly adherent to parenchyma and often the use of a stapler was required to divide and remove the specimen.

After proper hemostasis with gauze compression, the reconstructive phase was initiated by applying a bovine pericardial patch onto the pericardial defect. The patch was fixed using separated stitches, thus preventing pericardial herniation. Suture was not applied in the upper part of the patch in order to avoid cardiac tamponade and adhesion on ascending aorta. A Proceed ® mesh prosthesis was then fixed one or two ribs above the natural insertion of diaphragm, reducing pleural space and allowing the lung to occupy the residual cavity easier.

Once reconstruction was completed, 500 ml of 50% glucose solution was instilled into the chest cavity and aspirated after 2 min of application. Argon beam was then used to improve hemostasis of chest wall. A “cotton-candy like smell” is produced due to high temperature applied on residual glucose. Afterwards, aerosolized Tisseel was applied on lung parenchyma. A satisfactory value of less than 30% in Tidal Volume loss was reached before chest closure. Two chest tubes were positioned into the cavity and connected to a water-sealed chamber with −15 cmH2O suction applied on it.



Postoperative and Outpatient Care

After monitoring in a post-anesthesia care unit, NGT and arterial line were removed if parameters were stable. The patient was then sent to the ward on Post-Operative Day (POD) 0.

Blood test and a chest x-ray (CXR) were routinely performed every day until POD3, then every 2 days if clinical conditions were stable. Sugar blood level was tested only on POD1 and repeated on the following days only if greater than 125 mg/dl. Chest tube suction was applied continuously until POD2 and removed when a satisfactory lung expansion was confirmed at CXR. Due to the high risk of urinary retention, urinary catheter was maintained until thoracic epidural catheter was removed and satisfactory diuresis (>40 ml/h) was reached. Air leak was evaluated according to the five-grade scale by Sang et al. (18). A positive pressure of 10 cmH2O was then applied by raising water level in the drainage chamber to test the stability of lung expansion. If no to minimal air leak (grade 0 to 2) and stability of lung expansion at CXR were present after 1 day of positive pressure, discharge was possible. Chest tube was removed if no air leak was evidenced. If minimal air leak persisted, the patient was discharged with a single chest tube and trained to return at our hospital when no air leak was seen coming from Heimlich valve. Confirmation of air leak resolution was confirmed by connecting chest tube to a water-sealed chamber for 30 min, and no suction was applied. If no air leak was noticed, chest tube was removed.



Statistical analysis

Statistical analysis was performed using R statistical software v 4.0.4. The following data were collected: hospitalization days, chest tube maintenance during hospitalization and after discharge expressed as continuous data (days), glucosate administration expressed as categorical variable (yes or no), age (continuous scale), sex (dichotomic) and postoperative glycemia (continuous scale; expressed in mg/dl), number of comorbidities, smoking habits, side of disease (dichotomic), and pathological stage.

The treatment group was defined as those patients who obtained glucosate administration during surgery; otherwise, they were categorized as the control group. The association of each continuous variable with the categorical ones was evaluated by resorting to the nonparametric Kruskal–Wallis test; comparison of two categorical variables was performed applying a chi-squared test from stats R package.




Results

A total of 71 patients met our inclusion criterion and were included in the study. Fifty (70.4%) were male and 21 (29.6%) were female. A prevalence of gender in favor to male was therefore present. Mean age at surgery was 65 ± 8 years; 51 patients (71.8%) underwent neoadjuvant chemotherapy.

Treatment (42 patients) and control (29 patients) groups did not differ when comparing age, sex distribution, smoking status, number of comorbidities, neoadjuvant treatment, and side of disease (Table 1).


Table 1 | Clinicopathological characteristics of patients divided in control and treatment group.



Comparing treatment (42 patients) and control (29 patients) groups, no differences between groups were found regarding days of hospitalization, days of chest tube maintenance during hospitalization, and pathological stage. Interestingly, a difference was found when comparing days of chest tube maintenance after hospital discharge between treatment (15 patients) and control (16 patients) groups (Table 2, Figure 1). In depth, chest tube was removed earlier in the treatment group (4.95 ± 7.79 versus 9.14 ± 8.4; p = 0.0028), thus meaning an earlier resolution of air leak after discharge. Postoperative glycemia was higher in the treatment group (42 patients;103 g/dl ± 8.9; p = 0.02) when compared to control (29 patients), but none of the patients had clinically significant symptoms and therefore pharmacological treatment was not necessary.




Figure 1 | Box plot comparing hospitalization days (A), chest tube maintenance during hospitalization (B) and after discharge (C) between treatment and control group.




Table 2 | Postoperative and pathological characteristics of patients.





Discussion

PAL represents a common complication following EPD; nowadays, no evidence is available regarding treatment to reduce air leak duration. Based on our results, intraoperative instillation of GS50 is an effective method to reduce duration of air leak, leading to earlier removal of chest tube. This efficacy was evident after patients were discharged from the hospital, thus potentially reducing risk of infections and improving the quality of life perceived by patients.

Aerosolized Tisseel was used in both treatment and control groups; based on our result, we can say that there is an effect of hypertonic glucose solution on air leak reduction that is visible in the long term. However, the interaction between Tisseel and glucose solution should be explored in experimental models to better understand the effects of these compounds when separated and in combination.

The treatment group had a higher mean glycemic value in comparison to the control group; however, values remained below the threshold of 125 mg/dl. Glucose is therefore minimally absorbed when administered inside the chest cavity, despite what is observed in a previous study published by Tsuboshima et al. (19). A reduction of either quantity or concentration of hypertonic glucose solution administered may limit this phenomenon, and further studies are needed to find the right minimal effective dose.

The mechanism of action leading to reduction of air leak is still unknown. A possible explanation can be found in the inflammation generated by exposure to hypertonic glucose solution and subsequent generation of fibrous adhesion between lung and chest wall that lead to resolution of air leak. In experimental models, cell exposure to high level of glucose leads to overexpression of transforming growth factor beta (TGF-β) and specific surface receptor type I (TβRI) and type II (TβRII) (20) that are the main actors of fibrotic tissue deposition. TGF-β plays a key role in the genesis of adhesion through binding and activating TβRI and TβRII. Activation of receptors leads to phosphorylation of small mother against decapentaplegic (SMAD) intracellular proteins that translocate into the nucleus and act as transcription factors for the deposition of extracellular matrix (ECM). An unbalanced expression of TGF-β isoforms results in the production of altered ECM and subsequent tissue fibrosis (21). In rabbit models the TGF-ß2 isoform was effective in generating pleural adhesion, resulting in superior to talc pleurodesis (22, 23). Glucose may therefore be able to determine an altered production of TGF-β isoforms, and this hypothesis can be tested to better understand the mechanism of action.

Another possible explanation is the role of osmotic cell injury secondary to hypertonic glucose solution exposure, leading to precipitation of fibrin and lastly to adhesion between chest wall and lung parenchyma (15).

To our knowledge, this is the first evidence in literature describing efficacy of 50GS in reducing duration of air leak after extended pleurectomy/decortication for malignant pleural mesothelioma. Chest tube was removed earlier in the treatment group, and this difference was significant after patient discharge (p = 0.0028). A statistically significant difference was also found in postoperative glycemia (p = 0.02), being higher in the treatment group but still below the threshold of 125 mg/dl and therefore with no clinical effect. The mechanism of action leading to reduction of air leak after administering GS50 is still unknown. Due to the efficacy and inexpensiveness, we suggest the use of GS50 for the management of persistent air leak following EPD.

The two main limitations of this study are the retrospective nature of data and the small sample size of patients available. The former does not allow to control potential confounding factors and to evaluate other parameters that were not routinely included in the clinical practice of our ward. The latter prevented us from observing minor differences that may exist between treatment and control groups. A future study with a prospective design and a larger sample size has the potential to validate these results, while the creation of an experimental model may explain the mechanism of action that lies behind the use of hypertonic glucose solution for the treatment of air leak.



Data Availability Statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics Statement

The studies involving human participants were reviewed and approved by the Humanitas Research Hospital ethical committee, study code MESO1. The patients/participants provided their written informed consent to participate in this study.



Author Contributions

AT, GP, UC and EB contributed to the conception and design of the study. MA, VMG, EV, and UC organized the database. VMG and GP contributed to data collection. GP wrote the draft of the manuscript. All authors contributed to manuscript revision, read, and approved the submitted version.



Acknowledgments

We thank Dr. Chiara Gargiuli (Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy) for supporting the statistical analysis.



References

1. British Thoracic Society Standards of Care Committee. BTS statement on malignant mesothelioma in the UK, 2007. Thorax (2007) 62(Suppl 2):ii1–ii19. doi: 10.1136/thx.2007.087619

2. Kameda, T, Takahashi, K, Kim, R, Jiang, Y, Movahed, M, Park, EK, et al. Amiante: Utilisation, Interdictions Et Charge De Morbidité En Europe. Bull World Health Organ (2014) 92:790–7. doi: 10.2471/BLT.13.132118

3. Marsili, D, Angelini, A, Bruno, C, Corfiati, M, Marinaccio, A, Silvestri, S, et al. Asbestos Ban in Italy: A Major Milestone, Not the Final Cut. Int J Environ Res Public Health (2017) 14(11):1379. doi: 10.3390/ijerph14111379

4. Cao, CQ, Yan, TD, Bannon, PG, and McCaughan, BC. A Systematic Review of Extrapleural Pneumonectomy for Malignant Pleural Mesothelioma. J Thorac Oncol (2010) 5:1692–703. doi: 10.1097/JTO.0b013e3181ed0489

5. Batirel, HF, Metintas, M, Caglar, HB, Ak, G, Yumuk, PF, Yildizeli, B, et al. Adoption of Pleurectomy and Decortication for Malignant Mesothelioma Leads to Similar Survival as Extrapleural Pneumonectomy. J Thorac Cardiovasc Surg (2016) 151:478–84. doi: 10.1016/j.jtcvs.2015.09.121

6. Taioli, E, Wolf, AS, and Flores, RM. Meta-Analysis of Survival After Pleurectomy Decortication Versus Extrapleural Pneumonectomy in Mesothelioma. Ann Thorac Surg (2015) 99:472–80. doi: 10.1016/j.athoracsur.2014.09.056

7. Murphy, DJ, and Gill, RR. Overview of Treatment Related Complications in Malignant Pleural Mesothelioma. Ann Transl Med (2017) 5(11):235. doi: 10.21037/atm.2017.03.97

8. Infante, M, Morenghi, E, Bottoni, E, Zucali, P, Rahal, D, Morlacchi, A, et al. Comorbidity, Postoperative Morbidity and Survival in Patients Undergoing Radical Surgery for Malignant Pleural Mesothelioma. Eur J Cardio-thoracic Surg (2016) 50:1077–82. doi: 10.1093/ejcts/ezw215

9. Elsayed, H, McShane, J, and Shackcloth, M. Air Leaks Following Pulmonary Resection for Lung Cancer: Is it a Patient or Surgeon Related Problem? Ann R Coll Surg Engl (2012) 94:422–7. doi: 10.1308/003588412X13171221592258

10. Brunelli, A, Al Refai, M, Monteverde, M, Borri, A, Salati, M, Sabbatini, A, et al. Pleural Tent After Upper Lobectomy: A Randomized Study of Efficacy and Duration of Effect. Ann Thorac Surg (2002) 74:1958–62. doi: 10.1016/S0003-4975(02)03989-9

11. Carboni, GL, Vogt, A, Küster, JR, Berg, P, Wagnetz, D, Schmid, RA, et al. Reduction of Airspace After Lung Resection Through Controlled Paralysis of the Diaphragm. Eur J Cardio-Thoracic Surg (2008) 33:272–5. doi: 10.1016/j.ejcts.2007.10.023

12. Wain, JC, Kaiser, LR, Johnstone, DW, Yang, SC, Wright, CD, Friedberg, JS, et al. Trial of a Novel Synthetic Sealant in Preventing Air Leaks After Lung Resection. Ann Thorac Surg (2001) 71:1623–9. doi: 10.1016/S0003-4975(01)02537-1

13. Bertolaccini, L, Lybéris, P, and Manno, E. Lung Sealant and Morbidity After Pleural Decortication: A Prospective Randomized, Blinded Study. J Cardiothorac Surg (2010) 5:45. doi: 10.1186/1749-8090-5-45

14. Wolf, AS, Daniel, J, and Sugarbaker, DJ. Surgical Techniques for Multimodality Treatment of Malignant Pleural Mesothelioma: Extrapleural Pneumonectomy and Pleurectomy/Decortication. Semin Thorac Cardiovasc Surg (2009) 21:132–48. doi: 10.1053/j.semtcvs.2009.07.007

15. Fujino, K, Motooka, Y, Koga, T, Osumi, H, Matsubara, E, Shibata, H, et al. Novel Approach to Pleurodesis With 50 % Glucose for Air Leakage After Lung Resection or Pneumothorax. Surg Today (2016) 46:599–602. doi: 10.1007/s00595-015-1223-2

16. Al-Naimi, M, Guidolin, K, Fortin, D, Malthaner, R, Inculet, R, and Frechette, E. P-245early Treatment of Post-Lobectomy Air Leak with 50% Glucose Pleurodesis. Interact Cardiovasc Thorac Surg (2016) 23:i65.2–i65. doi: 10.1093/icvts/ivw260.242

17. Won, JC, Jo, WM, Sung, HL, Ho, SS, and Kwang, TK. Effects of Additional Pleurodesis With Dextrose and Talc-Dextrose Solution After Video Assisted Thoracoscopic Procedures for Primary Spontaneous Pneumothorax. J Korean Med Sci (2008) 23:284–7. doi: 10.3346/jkms.2008.23.2.284

18. Oh, SG, Jung, Y, Jheon, S, Choi, Y, Yun, JS, Na, KJ, et al. Postoperative Air Leak Grading is Useful to Predict Prolonged Air Leak After Pulmonary Lobectomy. J Cardiothorac Surg (2017) 12(1):1. doi: 10.1186/s13019-017-0568-6

19. Tsuboshima, K, Wakahara, T, Matoba, Y, and Maniwa, Y. Pleural Coating by 50% Glucose Solution Reduces Postoperative Recurrence of Spontaneous Pneumothorax. Ann Thorac Surg (2018) 106:184–91.

20. Wu, L, and Derynck, R. Essential Role of TGF-β Signaling in Glucose-Induced Cell Hypertrophy. Dev Cell (2009) 17:35–48.

21. Chegini, N. TGF-β System: The Principal Profibrotic Mediator of Peritoneal Adhesion Formation. Semin Reprod Med (2008) 26:298–312.

22. Lee, YCG, Teixeira, LR, Devin, CJ, Vaz, MAC, Vargas, FS, Thompson, PJ, et al. Transforming Growth Factor-β2 Induces Pleurodesis Significantly Faster Than Talc. Am J Respir Crit Care Med (2001) 163:640–4.

23. Light, RW, Cheng, DS, Lee, YCG, Rogers, J, Davidson, J, and Lane, KB. A Single Intrapleural Injection of Transforming Growth Factor-β2 Produces an Excellent Pleurodesis in Rabbits. Am J Respir Crit Care Med (2000) 162(1):98–104. doi: 10.1164/ajrccm.162.1.9909106




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Testori, Perroni, Alloisio, Voulaz, Giudici, Cariboni and Bottoni. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Images/fonc.2021.767791_cover.jpg
’ frontiers
in Oncology

Efficacy of Intraoperative Hypertonic
Glucose Solution Administration on
Persistent Air Leak After Extended
Pleurectomy/Decortication for
Malignant Pleural Mesothelioma: A
Retrospective Case—Control Study





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Efficacy of Intraoperative Hypertonic Glucose Solution Administration on Persistent Air Leak After Extended Pleurectomy/Decortication for Malignant Pleural Mesothelioma: A Retrospective Case–Control Study

      

        		

          Background

        



        		

          Materials and Methods

        



        		

          Results

        



        		

          Interpretation

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Selection Criteria

          



          		

            Operative Procedure

          



          		

            Postoperative and Outpatient Care

          



          		

            Statistical analysis

          



        



        



        		

          Results

        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Acknowledgments

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
Control group (n = 29)

Treatment group (n = 42)

p-value

Sex, n (%)

Smoking status, n (%)

Histotype, n (%)

Comorbidities, n (%)

Side, n (%)

Age, mean (SD), years

Male
Female
Never
Current
Former
Epithelioid
Biphasic
Sarcomatoid
0

1

2

Left

Right

22 (75.9)
7 (4.1)
7 (24.1)
7 (24.1)
15 (51.7)

25 (86.2)
3(10.9)

1(35)

15 (51.7)
8(27.6)
6 (20.7)
11 (37.9)
18 (62.1)

65(9)

28 (66.7)
1433.3)
20 (47.6)
7(16.7)
15 (35.7)
38 (90.5)
3(7.1)
1(2.4)
22 (52.4)
13(30)
7(16.7)
22 (52.4)
20 (47.6)
65 (7)

0.41

0.51

0.58

0.9

0.23

0.76





OEBPS/Images/table2.jpg
Postoperative glycemia, mean (SD), days
Hospitalization days, mean (SD), days

Chest tube during hospitalization, mean (SD), days
Chest tube after discharge, mean (SD), days
pStage, n (%)

Control group (n = 29) Treatment group (n = 42)

98.8 (8.6)
14.8 (7.1)
13.1 (6.9)
9.14 (8.4)
2(6.9)
00
15 (51.7)
00
12 (41.4)

103 (8.9)
17 (69)
143 (5.6)
4.95 (7.79)
2(4.7)
1(24)
21 (50)
7(167)
11(262)

p-value

0.02
0.07
0.13
0.0028
0.44





OEBPS/Images/fonc-11-767791-g001.jpg
30

—

N
(sAeq) abieyosip 1oye aqn) 1say)

Yes

No

(

p-value = 0.076

<
sAeq) uonez||

o
™

ejidsoy Buunp aqny 3say)

N
(sAeq) uonezieydsoH

Yes
Glucose Solution

No

Glucose Solution

Glucose Solution





