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ANESTEZI YÖNÜNDEN ROBOTIK CERRAHININ 
GELIŞIMI, ÖZELLIKLERI VE ROBOTIK 

CERRAHIDE ANESTEZI YÖNETIMI

Nalan Saygı EMIR1

GIRIŞ

Günümüzde hızla gelişen teknoloji, yaşamın her alanını etkilediği gibi sağlık hiz-
meti sunumunda da önemli kazanımlar sağlamıştır. Daha önceden hayal dahi 
edilemeyen teşhis, tedavi yöntemleri günümüzde yaygın olarak kullanılır olmuş-
tur. Laparoskopik cerrahinin 1980’li yıllarda pratik uygulamaya girmesi ile birçok 
uzmanlık alanında minimal invaziv girişimlere ilgi ve dolayısı ile günlük uygula-
madaki kullanım sıklıklarını da artmıştır. Morbidite ve mortaliteyi azaltan, has-
tanede kalış süresini kısaltan minimal invaziv cerrahi teknikler, robotik sistemler, 
hibrit ameliyathane kavramları, yapay zeka, tele-sağlık teknolojileri, sanal gerçek-
lik eğitimleri büyük bir ivme kazanmıştır. Robotik cerrahi günümüzde üroloji, 
jinekoloji ve jineko-onkoloji, genel cerrahi, KVC, KBB gibi birçok branşta kulla-
nım alanı bulmakta ve kullanımı giderek yaygınlaşmaktadır [1-6]. Açık cerrahi ile 
kıyasla laparoskopik ve robotik işlemler “minimal invazif ” olarak tanımlansa da 
gerek hasta pozisyonu ve gerekse çalışılan alanlara CO2 insuflasyonun etkileri ile 
bu işlemler anestezi yönünden “maksimal invazif ” olarak değerlendirilebilir. Bu 
nedendenle konunun anestezi yönünden önemi daha da artmaktadır.

ROBOTIK CERRAHININ GELIŞIMI

Bir cerrahi robot, cerrahi aletlerin konumlandırılmasına ve kullanımına yardımcı 
olmak için programlanabilen bilgisayar kontrollü bir cihazdır. Bilgisayarlı tomog-
rafi eşliğinde beyin biyopsisi almak için iğneyi yönlendirmekte kullanılan PUMA 
560 (1985) ilk cerrahi amaçlı robottur. Probot (1988) ürolojide, Robodoc (1992) 
ortopedide, Zeus (1998) jinekolojide kullanıma girmiştir. Optimal konumlandır-
ma için Otomatik Endoskopik Sistem (AESOP), karın içi cerrahide kullanım için 
ABD Gıda ve İlaç Dairesi tarafından onaylanan ilk robotik cihazdır. AESOP daha 
1 Dr., Sağlık Bilimleri Üniversitesi, Dr. Sadi Konuk Eğitim Araştırma Hastanesi, Anesteziyoloji ve 

Reanimasyon Kliniği, nasaemir@hotmail.com



Güncel Anesteziyoloji ve Ağrı Çalışmaları VII

- 26 -

KAYNAKLAR
1. Emir NS, Akyol D, Sabaz MS, et al. Robotic assited perineal prostatectomy (RAPP) as a new era 

for anesthesiology: It’s effects on hemodynamic parameters and respiratory mechanics. Journal 
of Robot Surgery. 2022 Nov 16. doi: 10.1007/s11701-022-01482-x. Epub ahead of print. PMID: 
36383279.

2. Tunca F, Dural AC, Sahbaz NA, et al. Pure transoral robotic thyroidectomy; institutional adap-
tation and early results from a tertiary endocrine surgery centre. Internatıonal Journal Of Me-
dical Robotics and Computer Assisted Surgery. 2020 Dec;16(6):1-8. doi: 10.1002/rcs.2151. Epub 
2020 Sep 2. PMID: 32835431.

3. Balkan B, Emir NS, Demirayak B, et al. The effect of robotic surgery on intraocular pressu-
re and optic nerve sheath diameter: a prospective study. Brazilian Journal of Anesthesiology. 
2021 Nov-Dec;71(6):607-611. doi: 10.1016/j.bjane.2021.02.035. Epub 2021 Mar 21. PMID: 
33762188; PMCID: PMC9373701.

4. Balkan B, Tontu F, Genç Moralar D, et al. The effect of anesthetic agents on intraocular pressure 
during laparoscopic gynecological surgery performed in the Trendelenburg position: A rando-
mized clinical trial. Turkish Journal of Trauma & Emergency Surgery. 2022 Apr;28(4):498-507. 
English. doi: 10.14744/tjtes.2020.56019. PMID: 35485512.

5. Yenice MG, Danacıoğlu YO, Akkaş F, et al. Relationship of MRI-measured pelvimetric dimen-
sions and surgical positions with anaesthesia parameters in robotic perineal prostatectomy. 
Archivos Espanoles de Urologia. 2022 Jan;75(1):69-76. English, Spanish. PMID: 35173071.

6. Pugin F, Bucher P, Morel P. History of robotic surgery: from AESOP® and ZEUS® to da Vinci®. 
J Visc Surg. 2011 Oct;148(5 Suppl):e3-8. doi: 10.1016/j.jviscsurg.2011.04.007. Epub 2011 Oct 
4. PMID: 21974854.

7. Satava RM. Robotic surgery: from past to future--a personal journey. Surgical Clinics of 
North America. 2003 Dec;83(6):1491-500, xii. doi: 10.1016/S0039-6109(03)00168-3. PMID: 
14712882.

8. Lanfranco AR, Castellanos AE, Desai JP. Robotic surgery: a current perspective. Annals of Sur-
gery. 2004 Jan;239(1):14-21. doi: 10.1097/01.sla.0000103020.19595.7d. PMID: 14685095; PM-
CID: PMC1356187.

9. Micali S, Virgili G, Vannozzi E, et al. Feasibility of telementoring between Baltimore (USA) and 
Rome (Italy): the first five cases. Journal of Endourology. 2000 Aug;14(6):493-6. doi: 10.1089/
end.2000.14.493. PMID: 10954305.

10. Rashid HH, Leung YY, Rashid MJ, et al. Robotic surgical education: a systematic approach 
to training urology residents to perform robotic-assisted laparoscopic radical prostatectomy. 
Urology. 2006 Jul;68(1):75-9. doi: 10.1016/j.urology.2006.01.057. PMID: 16844450.

11. Park YS, Oo AM, Son SY, et al.Is a robotic system really better than the three-dimensional 
laparoscopic system in terms of suturing performance?: comparison among operators with dif-
ferent levels of experience. Surgical Endoscopy. 2016 Apr;30(4):1485-90. doi: 10.1007/s00464-
015-4357-9. Epub 2015 Jul 3. PMID: 26139502.

12. Payne TN, Dauterive FR. A comparison of total laparoscopic hysterectomy to robotically as-
sisted hysterectomy: surgical outcomes in a community practice. Journal of Minimally Invasive 
Gynecology. 2008 May-Jun;15(3):286-91. doi: 10.1016/j.jmig.2008.01.008. Epub 2008 Mar 6. 
PMID: 18439499.

13. Seamon LG, Cohn DE, Richardson DL, et al. Robotic hysterectomy and pelvic-aortic lymp-
hadenectomy for endometrial cancer. Obstetrics Gynecology. 2008 Dec;112(6):1207-1213. doi: 
10.1097/AOG.0b013e31818e4416. PMID: 19037027.

14. Lenihan JP Jr, Kovanda C, Seshadri-Kreaden U. What is the learning curve for robotic assisted 
gynecologic surgery? Journal of Minimally Invasive Gynecology. 2008 Sep-Oct;15(5):589-94. 
doi: 10.1016/j.jmig.2008.06.015. PMID: 18722971.



Güncel Anesteziyoloji ve Ağrı Çalışmaları VII

- 27 -

15. Whiteside JL. Robotic gynecologic surgery: a brave new world? Obstetrics Gynecology. 2008 
Dec;112(6):1198-1200. doi: 10.1097/AOG.0b013e3181904919. PMID: 19037025.

16. ACOG Technology Assessment in Obstetrics and Gynecology No. 6: Robot-assisted surgery. 
Obstet Gynecol. 2009 Nov;114(5):1153-1155. doi: 10.1097/AOG.0b013e3181c33c4f. PMID: 
20168126.

17. Woelk JL, Casiano ER, Weaver AL, et al. The learning curve of robotic hysterectomy. Obs-
tetrics and Gynecology. 2013 Jan;121(1):87-95. doi: 10.1097/aog.0b013e31827a029e. PMID: 
23262932.

18. Artibani W, Fracalanza S, Cavalleri S, et al. Learning curve and preliminary experience with da 
Vinci-assisted laparoscopic radical prostatectomy. Urologia Internationalis. 2008;80(3):237-44. 
doi: 10.1159/000127333. Epub 2008 May 14. PMID: 18480623.

19. Vlaovic PD, Sargent ER, Boker JR, et al. Immediate impact of an intensive one-week lapa-
roscopy training program on laparoscopic skills among postgraduate urologists. Journal of 
the Society of Laparoendoscopic Surgeons. 2008 Jan-Mar;12(1):1-8. PMID: 18402731; PMCID: 
PMC3016039.

20. Kaul S, Shah NL, Menon M. Learning curve using robotic surgery. Current Urology Reports. 
2006 Mar;7(2):125-9. doi: 10.1007/s11934-006-0071-4. PMID: 16526997.

21. Liberman D, Trinh QD, Jeldres C, et al. Is robotic surgery cost-effective: yes. Current Opinion 
in Urology. 2012 Jan;22(1):61-5. doi: 10.1097/MOU.0b013e32834d543f. PMID: 22037320.

22. Baltayian S. A brief review: anesthesia for robotic prostatectomy. Journal of Robotic Surgery. 
2008 Jul;2(2):59. doi: 10.1007/s11701-008-0088-4. Epub 2008 Jun 12. PMID: 27637501.

23. Anvari M, Broderick T, Stein H, et al. The impact of latency on surgical precision and task 
completion during robotic-assisted remote telepresence surgery. Computer Aided Surgery. 2005 
Mar;10(2):93-9. doi: 10.3109/10929080500228654. PMID: 16298920.

24. Awad H, Walker CM, Shaikh M. Anesthetic considerations for robotic prostatectomy: a review 
of the literature. Journal of Clinical Anesthesia. 2012 Sep;24(6):494-504. doi: 10.1016/j.jclina-
ne.2012.03.003. PMID: 22986320.

25. Smetana GW, Lawrence VA, Cornell JE; American College of Physicians. Preoperative pulmo-
nary risk stratification for noncardiothoracic surgery: systematic review for the American Col-
lege of Physicians. Annals of Internal Medicine. 2006 Apr 18;144(8):581-95. doi: 10.7326/0003-
4819-144-8-200604180-00009. PMID: 16618956.

26. Pasulka PS, Bistrian BR, Benotti PN, et al. The risks of surgery in obese patients. Annals of In-
ternal Medicine. 1986 Apr;104(4):540-6. doi: 10.7326/0003-4819-104-4-540. PMID: 3513685.

27. Ghatol A, Ruhl AP, Danoff SK. Exacerbations in idiopathic pulmonary fibrosis triggered by 
pulmonary and nonpulmonary surgery: a case series and comprehensive review of the literatu-
re. Lung. 2012 Aug;190(4):373-80. doi: 10.1007/s00408-012-9389-5. Epub 2012 Apr 29. PMID: 
22543997.

28. Hirji SA, Ramirez-Del Val F, Ejiofor JI, et al. Significance of Interstitial Lung Disease on Outco-
mes Following Cardiac Surgery. The American Journal of Cardiology. 2019 Oct 1;124(7):1133-
1139. doi: 10.1016/j.amjcard.2019.06.031. Epub 2019 Jul 17. PMID: 31405546.

29. Voltolini L, Bongiolatti S, Luzzi L, et al. Impact of interstitial lung disease on short-term and 
long-term survival of patients undergoing surgery for non-small-cell lung cancer: analysis of 
risk factors. European Journal of Cardiothoracic Surgery. 2013 Jan;43(1):e17-23. doi: 10.1093/
ejcts/ezs560. Epub 2012 Nov 4. PMID: 23129356.

30. McDowell BJ, Karamchandani K, Lehman EB, et al. Perioperative risk factors in patients with 
idiopathic pulmonary fibrosis: a historical cohort study. Canadian Journal of Anaesthesia. 
2021 Jan;68(1):81-91. English. doi: 10.1007/s12630-020-01828-9. Epub 2020 Oct 8. PMID: 
33029686.

31. Price LC, Montani D, Jaïs X, et al. Noncardiothoracic nonobstetric surgery in mild-to-mode-
rate pulmonary hypertension. The European Respiratory Journal. 2010 Jun;35(6):1294-302. doi: 
10.1183/09031936.00113009. Epub 2009 Nov 6. PMID: 19897552.



Güncel Anesteziyoloji ve Ağrı Çalışmaları VII

- 28 -

32. Meyer S, McLaughlin VV, Seyfarth HJ, et al. Outcomes of noncardiac, nonobstetric surgery 
in patients with PAH: an international prospective survey. The European Respiratory Journal. 
2013 Jun;41(6):1302-7. doi: 10.1183/09031936.00089212. Epub 2012 Nov 8. PMID: 23143546.

33. Qaseem A, Snow V, Fitterman N, et al. Clinical Efficacy Assessment Subcommittee of the Ame-
rican College of Physicians. Risk assessment for and strategies to reduce perioperative pulmo-
nary complications for patients undergoing noncardiothoracic surgery: a guideline from the 
American College of Physicians. Annals of Internal Medicine. 2006 Apr 18;144(8):575-80. doi: 
10.7326/0003-4819-144-8-200604180-00008. PMID: 16618955.

34. Møller AM, Maaløe R, Pedersen T. Postoperative intensive care admittance: the role of tobac-
co smoking. Acta Anaesthesiologica Scandinavica. 2001 Mar;45(3):345-8. doi: 10.1034/j.1399-
6576.2001.045003345.x. PMID: 11207472.

35. Brooks-Brunn JA. Predictors of postoperative pulmonary complications following abdominal 
surgery. Chest. 1997 Mar;111(3):564-71. doi: 10.1378/chest.111.3.564. PMID: 9118688.

36. McAlister FA, Khan NA, Straus SE, et al. Accuracy of the preoperative assessment in predic-
ting pulmonary risk after nonthoracic surgery. American Journal of Respiratory and Critical 
Care Medicine. 2003 Mar 1;167(5):741-4. doi: 10.1164/rccm.200209-985BC. Epub 2002 Dec 4. 
PMID: 12598217.

37. Murphy GS, Brull SJ. Residual neuromuscular block: lessons unlearned. Part I: definitions, 
incidence, and adverse physiologic effects of residual neuromuscular block. Anesthesia and 
Analgesia. 2010 Jul;111(1):120-8. doi: 10.1213/ANE.0b013e3181da832d. Epub 2010 May 4. 
PMID: 20442260.

38. Brull SJ, Murphy GS. Residual neuromuscular block: lessons unlearned. Part II: methods to 
reduce the risk of residual weakness. Anesth Analg. 2010 Jul;111(1):129-40. doi: 10.1213/
ANE.0b013e3181da8312. Epub 2010 May 4. Erratum in: Anesthesia and Analgesia. 2012 
Feb;114(2):390. PMID: 20442261.

39. Grosse-Sundrup M, Henneman JP, Sandberg WS, et al. Intermediate acting non-depolarizing 
neuromuscular blocking agents and risk of postoperative respiratory complications: prospecti-
ve propensity score matched cohort study. British Medical Journal. 2012 Oct 15;345:e6329. doi: 
10.1136/bmj.e6329. PMID: 23077290; PMCID: PMC3473088.

40. Lawrence VA, Dhanda R, Hilsenbeck SG, et al. Risk of pulmonary complications after elec-
tive abdominal surgery. Chest. 1996 Sep;110(3):744-50. doi: 10.1378/chest.110.3.744. PMID: 
8797421.

41. Bierle DM, Raslau D, Regan DW, et al. Preoperative Evaluation Before Noncardiac Surgery. 
Mayo Clin Proc. 2020 Apr;95(4):807-822. doi: 10.1016/j. Mayo Clinic Proceendings. 2019.04.029. 
Epub 2019 Nov 18. PMID: 31753535.

42. Livhits M, Ko CY, Leonardi MJ, et al. Risk of surgery following recent myocardial infarcti-
on. Annals of Surgery. 2011 May;253(5):857-64. doi: 10.1097/SLA.0b013e3182125196. PMID: 
21372685.

43. Tashiro T, Pislaru SV, Blustin JM, et al. Perioperative risk of major non-cardiac surgery in 
patients with severe aortic stenosis: a reappraisal in contemporary practice. European Heart 
Journal. 2014 Sep 14;35(35):2372-81. doi: 10.1093/eurheartj/ehu044. Epub 2014 Feb 19. PMID: 
24553722; PMCID: PMC4176046.

44. Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and prospective validation of a 
simple index for prediction of cardiac risk of major noncardiac surgery. Circulation. 1999 Sep 
7;100(10):1043-9. doi: 10.1161/01.cir.100.10.1043. PMID: 10477528.

45. Bilimoria KY, Liu Y, Paruch JL, et al. Development and evaluation of the universal ACS NSQIP 
surgical risk calculator: a decision aid and informed consent tool for patients and surgeons. 
Journal of the American College of Surgeons. 2013 Nov;217(5):833-42.e1-3. doi: 10.1016/j.jam-
collsurg.2013.07.385. Epub 2013 Sep 18. PMID: 24055383; PMCID: PMC3805776.

46. Vetter TR, Ali NM, Boudreaux AM. A case-control study of an intraoperative corneal abrasion 
prevention program: holding the gains made with a continuous quality improvement effort. 



Güncel Anesteziyoloji ve Ağrı Çalışmaları VII

- 29 -

Joint Commissions Journal on Quality and Patient Safety. 2012 Nov;38(11):490-6. doi: 10.1016/
s1553-7250(12)38065-3. PMID: 23173395.

47. Cucchiara RF, Black S. Corneal abrasion during anesthesia and surgery. Anesthesiology. 1988 
Dec;69(6):978-9. doi: 10.1097/00000542-198812000-00034. PMID: 3195772.

48. Available at: http://www.olvroboticsurgeryinstitute.eu/olv.
49. Cassorla L, Lee JW. Patient positioning and anesthesia. In: Ronald D. Miller, editor. Anesthesia. 

New York, London: Churchill Livingstone; 2009. p. 1819–87.
50. Jones MJ, Mitchell RW, Hindocha N. Effect of increased intra-abdominal pressure during la-

paroscopy on the lower esophageal sphincter. Anesthesia and Analgesia. 1989 Jan;68(1):63-5. 
PMID: 2521281.

51. A. Kaba and J. Joris Anaesthesia for laparoscopic surgery. Current Anaesthesia & Critical Care 
(2001) 12, 159d165. 2001 Harcourt Publishers Ltd doi:10.1054/cacc.2000.0309, available online 
at http://www.idealibrary.com on ANAESTHESIA

52. Courington FW, Little DM Jr. The role of posture in anesthesia. Clinic Anesthesia. 1968;3:24-54. 
PMID: 4902366.

53. Zhao X, Huang S, Wang Z, et al. Relationship Between Respiratory Dynamics and Body Mass 
Index in Patients Undergoing General Anesthesia with Laryngeal Mask Airway (LMA) and 
Comparison Between Lithotomy and Supine Positions. Medical Science Monitor. 2016 Aug 
1;22:2706-13. doi: 10.12659/msm.897086. PMID: 27476762; PMCID: PMC4972071.

54. Choi SJ, Gwak MS, Ko JS, et al. The effects of the exaggerated lithotomy position for radical 
perineal prostatectomy on respiratory mechanics. Anaesthesia. 2006 May;61(5):439-43. doi: 
10.1111/j.1365-2044.2006.04614.x. PMID: 16674617.

55. Galyon SW, Richards KA, Pettus JA, et al. Three-limb compartment syndrome and rhabdom-
yolysis after robotic cystoprostatectomy. Journal of Clinical Anesthesia. 2011 Feb;23(1):75-8. 
doi: 10.1016/j.jclinane.2009.10.024. PMID: 21296253.

56. [56] Litwiller JP, Wells RE Jr, Halliwill JR, et al. Effect of lithotomy positions on strain of the 
obturator and lateral femoral cutaneous nerves. Clinical Anatomy. 2004 Jan;17(1):45-9. doi: 
10.1002/ca.10168. PMID: 14695587.

57. Warner MA, Warner DO, Harper CM, et al. Lower extremity neuropathies associated with lit-
hotomy positions. Anesthesiology. 2000 Oct;93(4):938-42. doi: 10.1097/00000542-200010000-
00010. PMID: 11020742.

58. Manny TB, Gorbachinsky I, Hemal AK. Lower extremity neuropathy after robot assisted lapa-
roscopic radical prostatectomy and radical cystectomy. The Canadian Journal of Urology. 2010 
Oct;17(5):5390-3. PMID: 20974033.

59. Liatsikos E, Rabenalt R, Burchardt M, et al. Prevention and management of perioperative 
complications in laparoscopic and endoscopic radical prostatectomy. World Journal of Urology. 
2008 Dec;26(6):571-80. doi: 10.1007/s00345-008-0328-2. Epub 2008 Sep 10. PMID: 18781306.

60. Okrainec A, Bergman S, Demyttenaere S, et al. Validation of esophageal Doppler for no-
ninvasive hemodynamic monitoring under pneumoperitoneum. Surgical Endoscopy. 2007 
Aug;21(8):1349-53. doi: 10.1007/s00464-006-9106-7. Epub 2007 Jan 19. PMID: 17235722.

61. Salihoglu Z, Demiroluk S, Baca B, et al. Effects of pneumoperitoneum and positioning on res-
piratory mechanics in chronic obstructive pulmonary disease patients during Nissen fundop-
lication. Surgical Laparoscopy, Endoscopy & Percutaneous Techniques. 2008 Oct;18(5):437-40. 
doi: 10.1097/SLE.0b013e31817f9878. PMID: 18936660.

62. Andersson LE, Bååth M, Thörne A, et al. Effect of carbon dioxide pneumoperitoneum on de-
velopment of atelectasis during anesthesia, examined by spiral computed tomography. Anest-
hesiology. 2005 Feb;102(2):293-9. doi: 10.1097/00000542-200502000-00009. PMID: 15681942.

63. Lee JR. Anesthetic considerations for robotic surgery. Korean Journal of Anesthesiology. 2014 
Jan;66(1):3-11. doi: 10.4097/kjae.2014.66.1.3. Epub 2014 Jan 28. PMID: 24567806; PMCID: 
PMC3926998.



Güncel Anesteziyoloji ve Ağrı Çalışmaları VII

- 30 -

64. Tan PL, Lee TL, Tweed WA. Carbon dioxide absorption and gas exchange during pelvic lapa-
roscopy. Canadian Journal of Anaesthesia. 1992 Sep;39(7):677-81. doi: 10.1007/BF03008229. 
PMID: 1394755.

65. Tekdöş Şeker Y, Kucur Tülübaş E, Emir NS. Robotik perineal prostatektomilerde CO2 embolisi. 
VI. Abant Anestezi Sempozyumu 28-30 Nisan 2018, Abant, Bolu.

66. Serpa Neto A, Hemmes SN, Barbas CS, et al. Protective versus Conventional Ventilation for 
Surgery: A Systematic Review and Individual Patient Data Meta-analysis. Anesthesiology. 2015 
Jul;123(1):66-78. doi: 10.1097/ALN.0000000000000706. PMID: 25978326.

67. Shono A, Katayama N, Fujihara T, et al. Positive End-expiratory Pressure and Distribution of 
Ventilation in Pneumoperitoneum Combined with Steep Trendelenburg Position. Anesthesio-
logy. 2020 Mar;132(3):476-490. doi: 10.1097/ALN.0000000000003062. PMID: 31770148.

68. Rajan N, Joshi GP. Management of postoperative nausea and vomiting in adults: current 
controversies. Current Opinion in Anaesthesiology. 2021 Dec 1;34(6):695-702. doi: 10.1097/
ACO.0000000000001063. PMID: 34560688.

69. Kim CS, Kim JY, Kwon JY, et al. Venous air embolism during total laparoscopic hysterec-
tomy: comparison to total abdominal hysterectomy. Anesthesiology. 2009 Jul;111(1):50-4. doi: 
10.1097/ALN.0b013e3181a05ac7. PMID: 19512874.

70. Joris JL, Noirot DP, Legrand MJ, et al. Hemodynamic changes during laparoscopic cholecyste-
ctomy. Anesthesia and Analgesia. 1993 May;76(5):1067-71. doi: 10.1213/00000539-199305000-
00027. PMID: 8484509.

71. Viinamki O, Punnonen R. Vasopressin release during laparoscopy: role of increased intra-ab-
dominal pressure. Lancet. 1982 Jan 16;1(8264):175-6. doi: 10.1016/s0140-6736(82)90430-5. 
PMID: 6119556.

72. Valenza F, Chevallard G, Porro GA, et al. Static and dynamic components of esophageal and 
central venous pressure during intra-abdominal hypertension. Critical Care Medicine. 2007 
Jun;35(6):1575-81. doi: 10.1097/01.CCM.0000266589.58118.F0. PMID: 17452925.

73. Valenza F, Chevallard G, Fossali T, et al. Management of mechanical ventilation during lapa-
roscopic surgery. Best practice & research. Clinical anaesthesiology. 2010 Jun;24(2):227-41. 
doi: 10.1016/j.bpa.2010.02.002. PMID: 20608559.

74. Halverson A, Buchanan R, Jacobs L, et al. Evaluation of mechanism of increased intrac-
ranial pressure with insufflation. Surgical Endoscopy. 1998 Mar;12(3):266-9. doi: 10.1007/
s004649900648. PMID: 9502709.

75. Grabowski JE, Talamini MA. Physiological effects of pneumoperitoneum. Journal of Gastroin-
testinal Surgery. 2009 May;13(5):1009-16. doi: 10.1007/s11605-008-0662-0. Epub 2008 Sep 3. 
PMID: 18766415.

76. Awad H, Bai M, Ramadan ME, et al. The Effect of Increased Intraocular Pressure During 
Steep Trendelenburg Positioning in Robotic Prostatectomy and Hysterectomy on Structural 
and Functional Ocular Parameters. Anesthesia and Analgesia. 2020 Apr;130(4):975-982. doi: 
10.1213/ANE.0000000000004547. PMID: 31913912.

77. Lee, L. A., et al. “Postoperative visual loss after anesthesia for nonocular surgery.” WWW. Up-
toDate May (2018)

78. Ozcan MF, Akbulut Z, Gurdal C, et al. Does steep Trendelenburg positioning effect the ocular 
hemodynamics and intraocular pressure in patients undergoing robotic cystectomy and robo-
tic prostatectomy? International Urology and Nephrology. 2017 Jan;49(1):55-60. doi: 10.1007/
s11255-016-1449-y. Epub 2016 Nov 1. PMID: 27804081.

79. Lee LA, Posner KL, Bruchas R, et al. Visual loss after prostatectomy [Abstract]. Anesthesiology 
2011;115:A1132

80. Weber ED, Colyer MH, Lesser RL, et al . Posterior ischemic optic neuropathy after minimally 
invasive prostatectomy. Journal of Neuroophthalmology. 2007 Dec;27(4):285-7. doi: 10.1097/
WNO.0b013e31815b9f67. PMID: 18090562.



Güncel Anesteziyoloji ve Ağrı Çalışmaları VII

- 31 -

81. Deras P, Amraoui J, Boutin C, et al. Rhabdomyolyse et syndrome des loges des deux avant-bras 
lors d’une chirurgie robotique de longue durée [Rhabdomyolysis and compartment syndrome 
of two forearms after robotic assisted prolonged surgery]. Annales françaises d’anesthèsie et de 
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