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Pericardial windOw aS a SurGical meThOd 
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Postoperative pericardial effusion (PPE) represents a very common complication in cardiac surgery. Accumulation 
of a significant amount of free fluid in the pericardial cavity is a multifactorial process. Identifying the cause is not 
always possible. This complication occurs more frequently in patients after heart transplantation than in patients 
who underwent reconstructive cardiac surgery. Having hemodynamically significant effusion requires surgical 
evacuation of fluid from the pericardial cavity. This can affect the postoperative period and increase the length 
of stay at the hospital. For this reason, developing and ensuring widespread use of methods for prevention of this 
complication are urgent and relevant tasks.
Keywords:  heart  transplantation,  pericardial window,  pericardial  effusion.

Corresponding author: Kirill Kiryakov. Address: 1, Shchukinskaya str., Moscow, 123182, Russian Federation.
Phone: (499) 190-60-34. E-mail: Kiriakovmd@gmail.com

Objective: to provide data on practical application 
of the pericardial window procedure in heart transplant 
recipients for preventing significant pericardial effusion 
formation.

inTrOducTiOn
Heart transplantation (HT) remains the gold-stan-

dard therapy in end-stage heart failure. The efficacy of 
HT today is not under dispute because of its significant 
advantage over drug therapy and alternative surgical 
interventions. Each year, about 300 HT surgeries are 
performed in the Russian Federation. This number is 
rising steadily. It is obvious that introduction of new 
methods of treatment and prevention of complications in 
this field is necessary to further develop and strengthen 
the position of transplantology in the Russian Federation. 
For many years now, the Shumakov National Medical 
Research Center of Transplantology and Artificial Or-
gans (hereinafter referred to as Shumakov Center) in 
Moscow has remained the absolute leader in terms of 
the number of HTs performed. Since 2016, the center 
has performed about 200 HTs per year, which is the best 
indicator among all institutions in the world today [1]. 
The accumulated experience allows to reliably assess the 
current issues regarding the course of the postoperative 
period in HT recipients in the Russian Federation, in-
cluding the incidence and significance of complications.

PPE is one of the most common findings after cardiac 
surgery [2–7]. This complication is also characteristic of 
cardiac recipients. The incidence of PPE in this group of 

patients is significantly higher due to different immuno-
logical and surgical components [2, 3]. Large pericardial 
effusions can cause compression of heart chambers, lea-
ding to decreased hemodynamic parameters. The only 
way to treat such conditions is additional surgical inter-
vention, an undesirable event that affects the postopera-
tive period. Today, one of the ways of radical prevention 
of this complication in reconstructive cardiac surgery 
is the pericardial window procedure or posterior peri-
cardiotomy in one-stage with the main stage of surgery 
[8–11]. This method is widely used in clinical practice 
due to its simplicity, efficiency and safety.

At present, it is difficult to speak about the breadth of 
application of the procedure in cardiac transplantation 
practice. However, it is worth considering the effective-
ness of its use in reconstructive cardiac surgery [12–15]. 
This surgical technique can reduce the incidence of pe-
ricardial effusions, the number of drainage operations 
performed and the length of stay in the hospital. Cur-
rently, this technique is used at Shumakov Center for HT 
recipients. Given the novelty and lack of clear indications 
for use, the effect on the postoperative period in cardiac 
transplant patients is being studied.

maTerialS and meThOdS
In order to analyze the effectiveness of the method 

of surgical prevention of PPE in HT recipients, we per-
formed the pleuropericardial window technique in 22 re-
cipients at Shumakov Center during the main stage of 
surgery from December 2021 to December 2022. For 
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the purpose of objective analysis of the procedure, selec-
tion criteria were not used, and the pericardial window 
was performed randomly. The average time of stay and 
follow-up at the surgical hospital was 19 ± 10.3 days. 
Patient mean age was 45.9 ± 10.3 years, 86% men, 14% 
women. The prevalent pre-transplant diagnoses were: 
dilated cardiomyopathy (59%) and ischemic cardiomyo-
pathy (36%). The vast majority of patients (95%) had no 
history of previous cardiac surgery. The mean time of the 
main stage of surgery was 51 ± 10.5 minutes. Cardio-
pulmonary bypass time was 103.7 ± 17.7 minutes. Heart 
graft ischemic time was 175.9 ± 62.8 minutes. The data 
of 190 patients who underwent HT in 2022 at Shumakov 
Center were used for comparison. The presence of se-
vere pericardial effusion that required repeated surgical 
intervention due to signs of hemodynamically significant 
compression of the heart chambers and volume of free 
pericardial fluid ≥300 mL were assessed.

SurGical Technique
The pericardial window procedure consists of excis-

ion of a 3–4 cm2 area of the pericardium using electro-
coagulation below the left diaphragmatic nerve, 4–5 cm 
down from the left inferior pulmonary vein (Fig. 1). After 
completion of the main stage of the operation, it is sug-
gested to place a 27–30 F pleuropericardial drainage tube 
through the pericardial window into the left costophrenic 
angle in order to drain both the pleural cavity and the pe-
ricardial cavity (Fig. 2). The duration of pleuropericardial 
drainage should be no more than 72 hours from the time 
of surgery when the discharge rate reaches <100 mL per 
day. When the tube is removed, the skin defect should be 
sutured to prevent pneumothorax and pneumopericardi-
um. After removal of the drainage tube, negative pressure 
in the pleural cavity creates active aspiration from the 
pericardial cavity, provided the latter is airtight. Thus, 
redistribution of fluid volume changes the character and 
significance of clinical manifestations of the effusion 
process. Besides, the pleural cavity is characterized by 
a greater resorption surface, which allows in some cases 
to be limited to conservative methods of treatment.

reSulTS
A standard protocol for assessing the presence of ef-

fusion in the pericardial cavity during echocardiography 
(EchoCG) was used, including daily examination during 
patient follow-up in the intensive care unit (ICU) and 
pericardial ultrasound twice a week after transfer to the 
surgical ward. The average amount of fluid content in 
the pericardial cavity was found to be 50–100 mL in 
95% of patients, which is an acceptable norm and does 
not require active treatment. Only one patient, despite 
surgical prophylaxis, had massive pericardial and pleural 
effusion that required drainage of the pericardial cavity 
on day 27 after transplantation and two pleural cavity 
drainage procedures, which was due to hypoalbumine-

mia, deficiency of plasma coagulation factors, decre-
ased diuresis and hypodynamic patient against edema 
syndrome. The patient also had fibrin clots in the pe-
ricardial cavity along the contour of the right ventricle 
and hemorrhagic discharge during drainage. This may 
indicate signs of delayed bleeding resulting from blood 
clotting disorders. Two more patients had significant 
left-sided pleural effusion, which required evacuation of 
fluid from the pleural cavity. Hydrothorax can be one of 
the predictable features of the method and develop due 
to fluid outflow through the pericardial window into the 
pleural cavity [10]. Of course, pleural effusion is also 
an undesirable postoperative event in this group of pati-
ents. But this complication does not affect hemodynamic 
characteristics of the graft, and surgical manipulation of 
evacuation of significant volume of fluid from the pleural 

Fig. 1. Image of optimal localization of the pericardial win-
dow relative to the nearest anatomical structures

Fig. 2. An example of placement of a pericardial drainage 
tube after completion of the main stage of the operation
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Fig. 3. Comparison chart

cavity compared to pericardial cavity drainage is a much 
gentler intervention, not requiring patient sedation.

In the group of patients who underwent HT without 
undergoing a pleuropericardial window, severe pericar-
dial effusion requiring surgical evacuation of fluid was 
noted in 16.3% of cases. This shows the advantage of 
the presented procedure and the difference between the 
groups by more than 10% p > 0.05 (Fig. 3).

diScuSSiOn
At first glance, such a complication as fluid accumu-

lation in the pericardial cavity does not have obvious 
negative consequences for patients and sometimes is not 
considered by clinicians as a serious problem requiring 
special attention. However, as practice shows, the incre-
ase in free fluid volume in the pericardial cavity in the 
early postoperative period negatively affects the patient’s 
hemodynamic parameters, can cause arrhythmia, lead 
to compression of the heart chambers and cardiac tam-
ponade. According to global statistics, PPE occurs in 
approximately 6–35% of patients after cardiac surgery 
[16–22]. According to the 2019–2022 statistics from our 
institution, this complication leads to significant heart 
graft dysfunction and requires additional surgical inter-
vention in 15–20% of cases. It has been noted that HT 
recipients account for an average of 83% of all patients 
who underwent cardiac surgery and required drainage 
of the pericardial cavity in the postoperative period in 
the operating room. This once again proves the predis-

position of this category of patients to accumulation of 
pathological amounts of pericardial fluid.

From our point of view, the most optimal method of 
radical treatment of large pericardial effusion is drainage 
of the pericardial cavity through subxiphoid access. This 
intervention does not require additional incisions and is 
performed by opening the sternotomy suture in the lower 
third for 5–6 centimeters and evacuating fluid, followed 
by placement of a drainage tube. The main advantage of 
subxiphoid access is the possibility to perform complete 
evacuation of pericardial effusion, which is not always 
possible when performing pericardial puncture, espe-
cially when accumulation is encysted along the posteri-
or surface of the heart [23–25]. Pericardial puncture is 
also an effective procedure that is used as the method of 
choice in many institutions, and the procedural success 
rate is 97%. However, a prerequisite is to perform the 
procedure under ultrasound guidance, optimal ultrasound 
window, or to perform the puncture in an X-ray operating 
room [26]. Although drainage procedures and pericar-
dial punctures have long been used as a safe treatment 
strategy in patients with this complication, it is worth 
bearing in mind that these surgical manipulations cause 
additional emotional stress for the patient, may increase 
length of stay at the hospital due to the need for extended 
follow-up, and are among the undesirable postoperative 
events in terms of clinical and economic factors.

Techniques for surgical prevention of severe peri-
cardial effusion are used worldwide and are becoming 
increasingly common in reconstructive cardiac surgery 
due to the revealed effectiveness with regard to postope-
rative atrial fibrillation – reduced amount of effusion and 
decreased inflammatory response [12–15]. Pleuroperi-
toneal shunting using pericardial window or posterior 
pericardiotomy can significantly reduce the risk of hy-
dropericardium, which is especially relevant in patients 
after heart transplantation. The advantage of performing 
a pleuropericardial window during the main surgical 
phase is to prevent the buildup of significant pericardial 
effusion due to effusion redistribution and, as a conse-
quence, reduce the incidence of complication.

Given the data obtained, it can be concluded that 
surgical prevention of pericardial effusion in patients 
after heart transplantation by shunting is effective due 
to absence of signs of pathological fluid accumulation 
in 95% of cases, which exceeds by 10% the indicator of 
patients who did not undergo pericardial window during 
the operation. This technique can improve the efficiency 
of medical care for patients with end-stage heart failu-
re, preventing this complication in patients after heart 
transplantation.

The question about indications and contraindications 
for the use of the method in everyday practice in heart 
transplant recipients is open because of the need to iden-
tify the main predisposing risk factors and determine 
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the probability of complications such as formation of 
hydrothorax due to fluid distribution.

cOncluSiOn
The use of pleuropericardial window as a surgical 

method for prevention of significant PPE after heart 
transplantation may reduce the risks of repeated surgical 
interventions aimed at evacuating severe hydropericardi-
um, and improve the early postoperative period.

The authors declare no conflict of interest.

referenceS
1. Gautier SV, Khomyakov SM. Organ donation and trans-

plantation in the Russian Federation in 2021. 14th Re-
port from the Registry of the Russian Transplant Society. 
Russian  Journal  of  Transplantology  and Artificial  Or­
gans. 2022; 24 (3): 8–31. https://doi.org/10.15825/1995-
1191-2022-3-8-31.

2. Ashikhmina EA, Schaff HV, Sinak LJ, Li Z, Dearani JA, 
Suri RM et al. Pericardial effusion after cardiac surgery: 
risk factors, patient profiles, and contemporary manage-
ment. Ann Thorac Surg. 2010; 89: 112–118.

3. Kiriakov KS, Zakharevich VM, Khalilulin TA, Zakhare­
vich NY, Abramova NN, Pozdnyakov OA. Postoperative 
pericardial effusion: peculiarities of the development 
and course. Russian  Journal  of  Transplantology  and 
Artificial  Organs. 2021; 23 (1): 131–139. https://doi.
org/10.15825/1995-1191-2021-1-131-139.

4. Pepi M, Muratori M, Barbier P, Doria E, Arena V, Ber­
ti M et al. Pericardial effusion after cardiac surgery: in-
cidence, site, size, and haemodynamic consequences. 
Br Heart J. 1994; 72: 327–331.

5. Khassawneh M, Alfawaeer ZA, Attallah DM. Incidence 
of Pericardial Effusion Post Pericardiotomy Diagnosis, 
Intervention and Treatment. Int  J Med  Invest. 2018; 7 
(2): 39–46.

6. Weitzman LB, Tinker WP, Kronzon I, Cohen ML, Glass­
man E, Spencer FC. The incidence and natural history of 
pericardial effusion after cardiac surgery – an echocardi-
ographic study. Circulation. 1984; 69: 506–511.

7. Khan NK,  Järvelä KM,  Loisa EL,  Sutinen  JA,  Laurik­
ka JO, Khan JA. Incidence, presentation and risk factors 
of late postoperative pericardial effusions requiring inva-
sive treatment after cardiac surgery. Interact Cardiovasc 
Thorac Surg. 2017; 24 (6): 835–840. doi: 10.1093/icvts/
ivx011.

8. Sen O, Aydin U,  Iyigun T, Reyhancan A, Timur B, Ka­
dirogullari E  et  al. Right pericardial window opening: 
a method of preventing pericardial effusion. Gen Tho­
rac  Cardiovasc  Surg. 2020 May; 68 (5): 485–491. 
doi: 10.1007/s11748-019-01213-4. Epub 2019 Sep 26. 
PMID: 31559587.

9. Kaya M, Utkusavaş A, Erkanlı K, Güler S, Kyaruzi M, 
Birant A et al. The Preventive Effects of Posterior Pe-
ricardiotomy with Intrapericardial Tube on the Deve-
lopment of Pericardial Effusion, Atrial Fibrillation, and 
Acute Kidney Injury after Coronary Artery Surgery: A 
Prospective, Randomized, Controlled Trial. Thorac Car­

diovasc Surg. 2016 Apr; 64 (3): 217–224. doi: 10.1055/
s-0035-1548737. Epub 2015 Apr 14. Erratum in: Tho­
rac Cardiovasc Surg. 2016 Apr; 64 (3): e1–e2. PMID: 
25875954.

10. Ali­Hasan­Al­Saegh  S,  Mirhosseini  SJ,  Liakopou­
los  O,  Sabashnikov  A,  Dehghan  HR,  Sedaghat­Ha­
medani  F  et  al. Posterior pericardiotomy in cardiac 
surgery: systematic review and meta-analysis. Asian 
Cardiovasc  Thorac  Ann. 2015 Mar; 23 (3): 354–362. 
doi: 10.1177/0218492314541132. Epub 2014 Jun 19. 
PMID: 24948784.

11. Zhao J, Cheng Z, Quan X, Zhao Z. Does posterior peri-
cardial window technique prevent pericardial tamponade 
after cardiac surgery? J Int Med Res. 2014 Apr; 42 (2): 
416–426. doi: 10.1177/0300060513515436. Epub 2014 
Feb 19. PMID: 24553479.

12. Gaudino M,  Sanna T, Ballman KV, Robinson NB, Ha­
meed I, Audisio K et al. Posterior left pericardiotomy for 
the prevention of atrial fibrillation after cardiac surge-
ry: an adaptive, single-centre, single-blind, randomised, 
controlled trial. Lancet. 2021 Dec 4; 398 (10316): 2075–
2083. doi: 10.1016/S0140-6736(21)02490-9. Epub 2021 
Nov 14. PMID: 34788640.

13. Uzun K, Günaydın ZY, Tataroǧlu C, Bektaş O. The pre-
ventive role of the posterior pericardial window in the 
development of late cardiac tamponade following heart 
valve surgery. Interact  Cardiovasc  Thorac  Surg. 2016 
May; 22 (5): 641–646. doi: 10.1093/icvts/ivv390. Epub 
2016 Jan 26. PMID: 26819273; PMCID: PMC4892135.

14. Ebaid HH, Emara AS, Emara MS, Elnaggar AE. The va-
lue of pericardial window in preventing pericardial effu-
sion after cardiac surgery. The Egyptian Cardiothoracic 
Surgeon. 2021; 3 (1): 28–34. https://doi.org/10.35810/
ects.v3i1.167.

15. Ezelsoy  M,  Oral  MK,  Saraçoğlu  KT,  Saraçoğlu  A, 
Akpınar B. Posterior Pericardial Window Technique to 
Prevent Postoperative Pericardial Effusion in Cardiac 
Surgery. Kocaeli Med J. 2019; 8 (2): 78–83.

16. Vandenberg BF, Mohanty PK, Craddock KJ et al. Clini-
cal significance of pericardial effusion after heart trans-
plantation. J Heart Transplant. 1988; 7 (2): 128–134.

17. Valantine  HA,  Hunt  SA,  Gibbons  R,  Billingham  ME, 
Stinson EB, Popp RL. Increasing pericardial effusion in 
cardiac transplant recipients. Circulation. 1989; 79 (3): 
603–609. doi: 10.1161/01.cir.79.3.603.

18. Quin JA, Tauriainen MP, Huber LM, McIntire DD, Kai­
ser PA, Ring WS, Jessen ME. Predictors of pericardial ef-
fusion after orthotopic heart transplantation. The Journal 
of Thoracic and Cardiovascular Surgery. 2002 Nov; 124 
(5): 979–983. doi: 10.1067/mtc.2002.124387.

19. Hauptman  PJ,  Couper  GS,  Aranki  SF,  Kartashov  A, 
Mudge GH Jr, Loh E. Pericardial effusions after cardiac 
transplantation. J Am Coll Cardiol. 1994; 23 (7): 1625–
1629. doi: 10.1016/0735-1097(94)90666-1.

20. Ciliberto GR, Anjos MC, Gronda E, Bonacina E, Dan­
zi G, Colombo P et al. Significance of pericardial effu-
sion after heart transplantation. Am J Cardiol. 1995; 76 
(4): 297–300. doi: 10.1016/s0002-9149(99)80085-x.

21. Yu Z, Kittleson M, Patel J, Liou F, Yabuno J, Piponni­
au L  et  al. Moderate Pericardial Effusions After Heart 



50

RUSSIAN JOURNAL OF TRANSPLANTOLOGY AND ARTIFICIAL ORGANS Vol. XXV   № 2–2023

Transplant: Do They Require Proactive Intervention?: 
Abstract# C1590. Transplantation. 2014 Jul 15; 98 (Is-
sue): 427.

22. Al­Dadah  AS,  Guthrie  TJ,  Pasque  MK,  Moon  MR, 
Ewald GA, Moazami N. Clinical course and predictors 
of pericardial effusion following cardiac transplanta-
tion. Transplant  Proc. 2007; 39 (5): 1589–1592. doi: 
10.1016/j.transproceed.2006.11.014.

23. Moores  DW,  Allen  KB,  Faber  LP,  Dziuban  SW,  Gill­
man DJ, Warren WH et al. Subxiphoid pericardial drai-
nage for pericardial tamponade. J  Thorac  Cardiovasc 
Surg. 1995 Mar; 109 (3): 546–551; discussion 551-2. 
doi: 10.1016/S0022-5223(95)70287-3. PMID: 7877317.

24. Petcu CP, Droc I. The efficiency of surgical subxiphoid 
pericardial drainage and percutaneous pericardial drai-
nage in pericardial effusions associated with cardiac 

tamponade. Chirurgia (Bucur). 2013 Mar-Apr; 108 (2): 
226–233. PMID: 23618573.

25. Altıntaş G, Yaşar E, Kadiroğulları E, Hanedan MO, Di­
ken Aİ, Çiçek ÖF  et  al. A comparison of two surgical 
techniques for symptomatic pericardial effusion after 
cardiac surgery: subxiphoid open pericardial drainage 
and lateral thoracotomy. Türk Göğüs Kalp Damar Cer­
rahisi Dergisi. 2014; 22: 29–34.

26. Tsang  TSM,  Enriquez­Sarano  M,  Freeman  WK,  Bar­
nes  ME,  Sinak  LJ,  Gersh  BJ  et  al. Consecutive 1127 
therapeutic echocardiographically guided pericardiocen-
teses: clinical profile, practice patterns, and outcomes 
spanning 21 years. Mayo Clin Proc. 2002 May; 77 (5): 
429–436. doi: 10.4065/77.5.429. PMID: 12004992.

The article was submitted to the journal on 24.01.2023


