
Journal of Society Medicine. 2026; 5 (7)

 © 2026 Sulaiman and Rahendra. This work is published by CoinReads Media Prima Ltd. The full terms of this license are available at https://www.coinreads.com/terms.php and attribution 4.0 
International (https://creativecommons.org/licenses/by/4.0/). The article has been reviewed and approved by the author before being submitted for publication. Journals, editor in chief and editorial 
board have no right or obligation to correct or be responsible for inaccurate and misleading data if any. It is the responsibility of the author.

Regional  Anesthesia Strategy Using Thoracic Paravertebral  Block in a Patient with Tuberculosis-
Related Pyopneumothorax: A Case Report

T Arfi Sulaiman 1*, Rahendra 2

1 Regional Anesthesia and Pain Management Subspecialty Program, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia  
2 Department of Anesthesiology and Intensive Care, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia

*Corresponding Author: T Arfi Sulaiman, E-mail: t.arfi@ui.ac.id

ARTICLE INFO

Article history:
Received
22 June 2026

Revised
15 July 2026

Accepted
31 July 2026

Manuscript ID: 
JSOCMED-22062026-57-5

Checked for Plagiarism: Yes 

Language Editor:
Rebecca
 
Editor-Chief: 
Prof. Aznan Lelo, PhD

ABSTRACT
Thoracic surgery in patients with severe pulmonary disease poses significant anesthetic  
challenges.  General  anesthesia  with  positive  pressure  ventilation  may  exacerbate 
ventilation–perfusion  mismatch  and  worsen  air  leakage  in  the  presence  of  a 
bronchopleural  fistula.  Regional  anesthesia  techniques  that  preserve  spontaneous 
ventilation may offer a safer alternative in selected high-risk patients. We report a case 
of  a  68-year-old  male  with  tuberculosis-related  right-sided  pyopneumothorax 
complicated by bronchopleural fistula, severe chronic obstructive pulmonary disease 
with a restrictive component, atrial fibrillation with normal ventricular response, and 
hepatic insufficiency (ASA physical status III), who was scheduled for an open pleural 
window procedure. Given the high risk of general anesthesia and mechanical ventilation, 
ultrasound-guided unilateral thoracic paravertebral block (TPVB) was selected as the 
primary anesthetic technique, combined with dexmedetomidine sedation. The block was 
performed  at  T5–T7  using  ropivacaine,  achieving  adequate  dermatomal  anesthesia. 
Sedation was titrated to preserve spontaneous ventilation and patient cooperation. The 
procedure was completed without conversion to general anesthesia. The patient remained 
hemodynamically  stable,  with  preserved  spontaneous  breathing  and  adequate 
oxygenation  throughout  the  surgery.  No  vasopressors,  rescue  opioids,  or  airway 
interventions were required. Postoperative pain was minimal, and no block-related or 
respiratory  complications  occurred.  Thoracic  paravertebral  block  combined  with 
dexmedetomidine sedation provided effective anesthesia and favorable perioperative 
stability for open pleural window surgery in a high-risk pulmonary patient. This case 
highlights the potential role of regional anesthesia-based strategies as an alternative to 
general anesthesia in carefully selected thoracic surgical patients where preservation of 
spontaneous ventilation is desirable.
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INTRODUCTION
Thoracic  surgical  procedures  in  patients  with  advanced  pulmonary  disease  pose  significant  anesthetic  
challenges. General anesthesia with endotracheal intubation and positive pressure ventilation may exacerbate 
ventilation–perfusion mismatch, increase the risk of barotrauma, and worsen air leakage in the presence of a  
bronchopleural fistula [1]. These risks are further amplified in patients with chronic lung disease, active 
pulmonary infection, and poor physiological reserves [2,3].

Open  pleural  window  surgery  is  commonly  performed  to  manage  chronic  empyema  and 
pyopneumothorax. Although this procedure is often considered less invasive than formal thoracotomy, it still 
involves substantial nociceptive stimulation of the thoracic wall and pleura. Consequently, adequate anesthesia 
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and analgesia are essential, and the preservation of spontaneous ventilation remains desirable in selected high-
risk  patients  [4].  The  thoracic  paravertebral  block  (TPVB)  provides  unilateral  somatic  and sympathetic 
blockade of the thoracic dermatomes and has been widely used for postoperative analgesia in thoracic surgery 
[5]. Compared with thoracic epidural anesthesia, TPVB is associated with a lower incidence of hypotension, 
urinary retention, and motor blockade, while offering comparable analgesic efficacy [6]. When combined with 
light-to  moderate  sedation,  TPVB  may  serve  as  an  alternative  anesthetic  strategy  that  avoids  airway 
manipulation and mechanical  ventilation.  Despite  growing evidence supporting the analgesic  benefits  of 
TPVB, its use as a primary anesthetic technique for thoracic procedures remains limited, particularly in patients 
with active pulmonary tuberculosis complicated by bronchopleural fistulas. Reports describing the feasibility 
and safety of TPVB with sedation for open pleural window surgery in high-risk pulmonary patients are scarce 
[7,8].

Here,  we report  a  case  of  successful  anesthetic  management  using  an  ultrasound-guided thoracic  
paravertebral block combined with dexmedetomidine sedation for open pleural window surgery in an elderly 
patient with tuberculosis-related pyopneumothorax and bronchopleural fistula. This case highlights the role of 
regional anesthesia-based strategies in minimizing respiratory compromise while providing adequate surgical 
anesthesia in patients with severe pulmonary comorbidities.

CASE DESCRIPTION
A 68-year-old male (weight 35 kg, height 160 cm) was scheduled for an open pleural window procedure due 
to right-sided tuberculosis-related pyopneumothorax complicated by bronchopleural fistula. The patient was 
classified as ASA physical status III. Relevant comorbidities included severe chronic obstructive pulmonary 
disease with a concurrent restrictive component (FEV1 0.73 L, 26% predicted; FVC 1.62 L, 49% predicted; 
FEV1/FVC 45%), consistent with GOLD stage IV obstruction in the setting of a 50-pack-year smoking history 
and tuberculosis-related parenchymal destruction.

Arterial blood gas analysis demonstrated chronic hypercapnia with metabolic compensation (pH 7.48, 
pCO₂ 47 mmHg, HCO₃ 35 mmol/L, BE +12). Additional comorbidities included atrial fibrillation with normal 
ventricular  response,  hepatic  insufficiency (albumin 2.5 g/dL, AST 102 U/L, ALT 98 U/L),  and severe 
malnutrition (body weighs 35 kg, BMI 13.7 kg/m²). Preoperative echocardiography revealed preserved left 
ventricular systolic function (ejection fraction 56%) with grade I diastolic dysfunction and mild tricuspid 
regurgitation suggestive of pulmonary hypertension. Coagulation parameters were within normal limits (PT 
14.2 seconds, INR 0.98, aPTT 34.3 seconds, platelet count 298,000/μL), and the patient was not receiving  
anticoagulant  therapy.  Anticoagulation was  not  initiated  given the  patient’s  severe  malnutrition,  hepatic 
insufficiency, and the anticipated need for surgical intervention. No absolute contraindications for regional 
anesthesia  were  identified.  Given  the  severity  of  pulmonary  impairment,  chronic  hypercapnia,  active 
bronchopleural fistula, and the risk of exacerbating air leakage with positive pressure ventilation, general 
anesthesia was considered high risk. To minimize respiratory compromise and avoid airway instrumentation, 
a regional anesthesia-based approach was planned. A unilateral ultrasound-guided thoracic paravertebral block 
(TPVB) was selected as the primary anesthetic technique, combined with procedural sedation.

The block was performed at the T5–T7 levels using a high-frequency linear ultrasound probe with an 
in-plane technique. After negative aspiration, 20 mL of 0.375% ropivacaine was administered incrementally, 
achieving adequate sensory blockade from T3 to T9 on the operative side. Block success was confirmed by 
the loss of cold sensation before the surgical  incision. Sedation was achieved using a dexmedetomidine 
infusion initiated at 0.4 μg/kg/h without a loading dose, titrated to maintain a Ramsay Sedation Score of 2–3. 
Supplemental oxygen was delivered via a nasal cannula at 3–4 L/min. Spontaneous ventilation was preserved 
throughout the procedure. An open pleural window was created using the modified Eloesser flap technique. 
Segments of two consecutive ribs overlying the empyema cavity were resected to establish adequate drainage. 
Limited debridement of the pleural space was performed to evacuate purulent material and fibrinous debris.  
No extensive decortication was performed. Intraoperative vital signs demonstrated stable hemodynamics and 
adequate oxygenation throughout the procedure, with the heart rate, blood pressure, and peripheral oxygen 
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saturation remaining within acceptable limits. No episodes of respiratory depression, airway obstruction, or 
conversion to general anesthesia occurred. The surgical procedure lasted approximately 90 minutes and was 
completed uneventfully.

Postoperatively, the patient reported minimal pain with a numeric rating scale score of 2/10 at rest. 
No  rescue  opioid  analgesia  was  required  during  the  first  12  hours  after  surgery.  No  block-related 
complications, such as pneumothorax, systemic toxicity of local anesthetic, or neurological deficits, were 
observed.

DISCUSSION
Patients with severe pulmonary pathology undergoing thoracic surgery represent a high-risk population from 
an  anesthetic  standpoint.  In  this  case,  the  presence  of  active  pulmonary  tuberculosis  complicated  by 
pyopneumothorax  and  bronchopleural  fistula  significantly  increased  the  risks  associated  with  general 
anesthesia, particularly with positive pressure ventilation. Preoperative spirometry revealed severe airflow 
limitation (FEV₁ 26% predicted) with a concurrent restrictive deficit (FVC 49% predicted), reflecting the 
combined effects of long-standing obstructive lung disease and tuberculosis-related parenchymal destruction. 
This mixed ventilatory impairment, coupled with the presence of a bronchopleural fistula, further reinforced 
the decision to avoid positive pressure ventilation and pursue a regional anesthesia-based strategy. Mechanical 
ventilation in such settings may exacerbate air leakage through the fistula, increase intrathoracic pressure, and 
worsen ventilation–perfusion mismatch, potentially leading to hypoxemia and postoperative respiratory failure 
[9].

Open pleural window surgery, although less extensive than formal thoracotomy, involves substantial 
nociceptive input from the chest wall and parietal pleura. Therefore, adequate anesthesia must balance effective 
analgesia with preservation of spontaneous ventilation. In patients with compromised pulmonary reserve, 
anesthetic strategies that avoid airway manipulation and ventilatory support are particularly advantageous [4]. 
The increasing adoption of regional anesthesia strategies in thoracic surgery further supports the rationale for 
minimizing systemic anesthetic exposure in high-risk patients. An observational prospective study evaluating 
different regional anesthesia techniques according to surgical approach demonstrated that regional anesthesia-
based strategies, including erector spinae plane block, thoracic epidural analgesia, and intrathecal analgesia, 
provided effective postoperative analgesia after lung surgery, with low pain scores and comparable opioid 
consumption across techniques. These findings underscore the broader concept that appropriately selected 
regional techniques can achieve adequate analgesia and facilitate recovery after thoracic procedures [10].

Although that study primarily focused on postoperative pain management rather than intraoperative 
anesthesia, it reinforces the principle that regional anesthesia plays a central role in modern thoracic surgery. 
In the present case, this concept was extended beyond analgesia to serve as the primary anesthetic strategy.  
The  thoracic  paravertebral  block  combined with  sedation  allowed  surgical  completion  while  preserving 
spontaneous ventilation and avoiding airway manipulation, which was particularly advantageous in a patient 
with active pulmonary disease and bronchopleural  fistula  [8].  The thoracic paravertebral  block provides 
unilateral segmental anesthesia by blocking the spinal nerves as they emerge from the intervertebral foramina, 
producing somatic and sympathetic blockade over the targeted dermatomes. Compared with thoracic epidural 
anesthesia, TPVB is associated with a lower incidence of hypotension due to reduced sympathetic blockade,  
as well as decreased risk of urinary retention and motor weakness [11]. These characteristics make TPVB 
especially suitable for frail patients and those with limited cardiovascular and pulmonary reserves. In the 
present case, TPVB was selected as the primary anesthetic technique to minimize respiratory compromise 
while providing sufficient anesthesia for surgery. The block achieved adequate dermatomal coverage for the 
open pleural window procedure, allowing the surgery to proceed without conversion to general anesthesia.

Preservation of spontaneous ventilation was maintained throughout the procedure, and no episodes 
of  hypoxemia,  hypercapnia,  or  airway  obstruction  were  observed.  This  is  relevant  in  patients  with 
bronchopleural fistula, where avoidance of positive pressure ventilation may reduce the risk of enlargement of 
the fistulous tract and worsening air leaks. Sedation was provided using dexmedetomidine, which offers 
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several advantages in this context. Dexmedetomidine produces cooperative sedation with minimal respiratory 
depression and allows patients to maintain protective airway reflexes [12]. Its sympatholytic properties may 
contribute  to  hemodynamic  stability  and  attenuation  of  stress  responses  during  surgery.  In  this  case, 
dexmedetomidine provided an adequate level of sedation without the need for opioid supplementation or 
rescue analgesia,  consistent with its  opioid-sparing effects [13].  Mild reductions in heart  rate and blood 
pressure were observed but remained within acceptable limits and did not require pharmacologic intervention 
[8]. Alternative regional anesthesia techniques, such as thoracic epidural anesthesia, can also provide effective 
analgesia for thoracic procedures. However, epidural anesthesia carries a higher risk of bilateral sympathetic 
blockade, which may result in hypotension and necessitate vasopressor support, particularly in elderly or 
malnourished patients. Additionally, epidural placement may be contraindicated or relatively unfavorable in 
patients with coagulopathy or infection-related concerns [6]. In contrast, TPVB offers a more localized and 
unilateral block, reducing the likelihood of systemic hemodynamic effects [6].

Other  non-regional  approaches,  including  general  anesthesia  with  lung-protective  ventilation  or 
bronchial  blockers,  may  still  be  appropriate  in  selected  patients.  However,  in  cases  with  an  active 
bronchopleural  fistula  and  severe  lung  disease,  such  approaches  remain  challenging  and  may  increase 
perioperative morbidity [9].  Endobronchial  interventions with general  anesthesia  have been reported but 
require advanced airway management and may not be feasible in all settings [3]. The successful use of TPVB 
with  sedation  in  this  case  underscores  the  importance  of  individualized  anesthetic  planning  based  on 
pathophysiology rather than convention. TPVB remains underreported as primary anesthesia for thoracic 
surgery, and this case supports regional anesthesia-based strategies in high-risk pulmonary patients. This study 
has limitations. As a single-case report, the findings cannot be generalized to patients undergoing pleural 
window surgery. TPVB success is operator-dependent and requires expertise in ultrasound-guided regional 
anesthesia. Patient selection is essential, as not all patients may tolerate surgery under regional anesthesia and 
sedation. In this case, chest wall resection was limited to two consecutive ribs without extensive pleural  
decortication.  TPVB as  the  sole  anesthetic  technique may be  more  challenging in  procedures  requiring 
extensive rib resection or pleural debridement.

CONCLUSION
Ultrasound-guided thoracic paravertebral block combined with dexmedetomidine sedation provided effective 
anesthesia and stable perioperative conditions for open pleural window surgery in a high-risk patient with 
tuberculosis-related pyopneumothorax and bronchopleural fistula. This approach may represent a valuable 
alternative to general anesthesia in carefully selected patients, particularly when preservation of spontaneous 
ventilation is desired.

DECLARATIONS
None 

CONSENT FOR PUBLICATION
The authors agree to the publication of this article in the Journal of Society Medicine.
INFORMED CONSENT
Written  informed  consent  was  obtained  from  the  patient  for  publication  of  this  case  report  and  any 
accompanying images. A copy of the written consent is available for review by the Editor-in-Chief of this 
journal on request.

FUNDING
This work did not receive any specific grant from any funding agency.

COMPETING INTERESTS



Journal of Society Medicine. 2026; 5 (7): 271-275

275

All authors have reviewed and approved the final version of the manuscript and have agreed to its 
publication in the Journal of Society Medicine.

AUTHORS’ CONTRIBUTIONS
All authors have read, critically revised, and approved the final manuscript and have agreed to be accountable 
for all aspects of the work.
ACKNOWLEDGMENTS
The authors thank the surgical and anesthesia teams of RS Keluarga Kita, Curug, for their support in the 
perioperative management of the patient. The authors also acknowledge the nursing staff for their assistance 
with postoperative monitoring.

REFERENCE
1. Singh  P,  Poopalalingam  R.  Anaesthetic  management  of  bronchopleural  fistula  in  a  patient  with 

myasthenia gravis. Singapore Med J. 2011;52(5):1-e100.
2. Mitchell J, Couvreur C, Forget P. Recent advances in perioperative analgesia in thoracic surgery: a 

narrative review. J Clin Med. 2024;14(1):38.
3. Gerhardt MA, Gravlee GP. Anesthesia considerations for cardiothoracic trauma. In: Smith CE, editor.  

Trauma Anesthesia. 2nd ed. Cambridge: Cambridge University Press; 2015. p. 499-525.
4. Arora H, Smeltz A. Anesthesia for pleural space procedures. In: Kaye A, Urman R, editors. Thoracic  

Anesthesia Procedures. Oxford: Oxford University Press; 2021.
5. Yuwono VP, Laksono RM. Thoracic paravertebral block (TPVB) sebagai teknik anestesi yang aman dan 

nyaman untuk torakoskopi. J Anaesth Pain. 2020;1(3):39-44.
6. Xu M,  Hu J,  Yan  J,  Yan  H,  Zhang  C.  Paravertebral  block  versus  thoracic  epidural  analgesia  for  

postthoracotomy  pain  relief:  a  meta-analysis  of  randomized  trials.  Thorac  Cardiovasc  Surg. 
2022;70(5):21-413.

7. Kozanhan B,  Basaran B,  Kutlucan L,  Ozmen S.  Paravertebral  block combined with sedation for  a 
myasthenic patient undergoing breast augmentation. Case Rep Anesthesiol. 2015;2015:593282.

8. Nie J, Chen W, Ma H, Fang L, Deng Z, Zhang Y, et al. Ultrasound-guided thoracic paravertebral block  
combined  with  dexmedetomidine  improves  perioperative  analgesia  and  recovery  in  medical 
thoracoscopy: a randomized controlled trial. Front Pharmacol. 2025;16:1684199.

9. Grotberg JC, Hyzy RC, Cardenas JC, Co IN. Bronchopleural fistula in the mechanically ventilated patient: 
a concise review. Crit Care Med. 2021;49(2):292-301.

10. Trouillard M, Dupuis W, Siaudeau H, Denou F, Longeau E, Léger M, et al. Impact on postoperative pain 
and recovery of  a  regional  analgesia  strategy based on the  surgical  approach for  lung resection:  a 
prospective observational study. J Clin Med. 2022;11(5):1376.

11. Yeung JHY, Gates S, Naidu BV, Wilson MJA, Gao Smith F. Paravertebral block versus thoracic epidural 
for patients undergoing thoracotomy. Cochrane Database Syst Rev. 2016;2(2):CD009121.

12. Pasin L, Greco T, Feltracco P, Vittorio A, Neto CN, Cabrini L, et al. Dexmedetomidine as a sedative 
agent  in  critically  ill  patients:  a  meta-analysis  of  randomized  controlled  trials.  PLoS  One. 
2013;8(12):e82913.

13. Guo  Q,  An  Q,  Zhao  L,  Wu  M,  Wang  Y,  Guo  Z.  Safety  and  efficacy  of  dexmedetomidine  for  
bronchoscopy: a systematic review and meta-analysis. J Clin Med. 2023;12(4):1607.

14. Dwi Lunarta Docterina Sutanti Siahaan, Jadeny Sinatra, Ronald T.H. Tambunan, Agus Prima. Thoracic 
Spinal Anesthesia in a Patient with Peritoneal Tuberculosis with Massive Ascites and Bilateral Pleural  
Effusion for Laparotomy. Journal of Society Medicine. 2026;5(6), 226-233.

15. Imam Ghozali,  Tasrif  Hamdi,  Yusmaidi  Yusmaidi,  John Frans Sitepu.  Single-Shot  Thoracic  Spinal 
Anesthesia (TSA) In Pediatric Patient Under Laparoscopic Cholecystectomy: A Case Report. Journal of  
Society Medicine. 2022;1(3), 87-90.



Journal of Society Medicine. 2026; 5 (7): 271-275

276

16. Arna  Fransisca,  Osmond  Muftilov  Pison.  Management  of  A  Preeclampsia  Patient  with  Diabetic 
Ketoacidosis and Acute Pulmonary Edema: A Case Report. Journal of Society Medicine. 2025;4(3), 70-
75.


