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Abstract: Decompressive craniectomy is a life-saving procedure used to manage severe traumatic brain injury (TBI). While it 

effectively reduces mortality, the procedure is associated with multiple postoperative complications, which may impact patient 

recovery and outcomes. Understanding the frequency and nature of these complications is critical for improving patient care. 

Objective: The objective of this study was to determine the frequency of postoperative complications in patients who underwent 

decompressive craniectomy for traumatic brain injury at a tertiary care hospital in Karachi. Methods: This descriptive cross-

sectional study was conducted at SMBB Trauma Centre, Civil Hospital Karachi, from February 20, 2020, to August 20, 2020. A 

total of 98 patients who underwent decompressive craniectomy for TBI were included. Data were collected on demographic 

variables, clinical parameters, and postoperative complications. The mean age, length of hospital stay, duration of injury, and 

surgery duration were analyzed. Statistical analysis was performed using descriptive statistics. Results: The mean age of the 

patients was 45.14 ± 9.49 years, with a mean hospital stay of 10.72 ± 6.24 days, mean duration of injury of 8.41 ± 4.69 hours, and 

mean surgery duration of 4.87 ± 2.14 hours. Of the 98 patients, 60 (61.2%) were male and 38 (38.8%) were female. The most 

common postoperative complication was subdural effusion, affecting 37 patients (37.76%), followed by contusion expansion in 19 

patients (19.39%), external cerebral herniation in 16 patients (16.33%), syndrome of the trephined in 12 patients (12.24%), 

epilepsy in 7 patients (7.14%), and cerebrospinal fluid (CSF) leakage in 4 patients (4.08%). Conclusion: Decompressive 

craniectomy is an established treatment for reducing mortality in patients with traumatic brain injury. However, the procedure is 

associated with significant postoperative complications, such as subdural effusion and contusion expansion, which require timely 

identification and management. Despite its benefits, the risks associated with decompressive craniectomy necessitate careful 

postoperative monitoring to improve patient outcomes. 

Keywords: Decompressive Craniectomy, Traumatic Brain Injury, Contusion Expansion, External Cerebral Herniation, Syndrome 

of Trephined, Epilepsy and CFS Leakage 

Introduction  

 

Traumatic brain injury (TBI) is a leading cause of death and 

disability worldwide. More than 90% of the burden is shared 

by low- and middle-income countries like Pakistan, taking 

a heavy toll on the younger and more productive age groups 

with grave financial implications (1). Outcomes in TBI have 

improved over the past few decades due to design 

modifications in the automotive engineering sector and the 

broader use of preventive strategies like recreational 

helmet-wearing and improved car seat technology (2). 

Elevated intracranial pressure (ICP) is the primary culprit 

contributing to mortality in more than 50% of patients with 

TBI. The first-tier management protocol for reducing ICP 

includes using multiple conservative and minimally 

invasive modalities like hyperosmolar agents, analgesia, 

deep sedation, and a ventriculostomy (3, 4). 

The decompression of the brain aims at reducing ICP by 

artificially providing space for the brain to expand. Severe 

intracranial hypertension does not respond to medical 

management in 10 to 15% of head-injured patients, and 

decompressive craniectomy appears to be a reasonable 

alternative treatment in these patients. Still, the long-term 

functional outcomes of this method, when used to treat an 

elevated ICP (ICP > 20 mmHg), remain unknown (5,6). 

Although a DC is helpful in treating uncontrollable ICH, the 

translation of its effects into an improved outcome is 

challenged by the lack of robust scientific evidence (7, 8). 

Similar concerns were raised by the multicentric, 

randomized, controlled DECRA trial. The surgical method 

is relatively straightforward, but postoperative 

complications can severely affect clinical outcomes (9). Ban 

et al. evaluated postoperative complications among patients 

who underwent decompressive craniectomy and showed 

that the patients developed contusion expansion at 12.4%, 

postoperative epilepsy at 3.4%, external cerebral herniation 

at 14.6%, subdural effusion at 32.6%, CSF leakage at 2.2%, 

post-traumatic hydrocephalus 11.2% and syndrome of the 

trephined 9% complications (10).  

The rationale of the study was to determine the frequency of 

postoperative complications among patients who underwent 

decompressive craniectomy to establish a local perspective, 

as there is a lack of regional data. The treatment of traumatic 
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brain injury is difficult and often controversial, with no 

general consensus on their management. Because outcomes 

are poor, once postoperative complications occur, 

prevention and regular monitoring are the only tools for 

preventing fatal complications. Data from this study would 

potentially offer new information to clinicians that can 

influence clinical and improve quality of life and patient 

outcomes in our population. 

To determine the frequency of postoperative complications 

among patients who underwent decompressive craniectomy 

for Traumatic brain injury.  

 

Methodology  

Please take note of the following information: 

 

This study was conducted over a six-month period from 

February 20, 2020, to August 20, 2020, at SMBB Trauma 

Center, Civil Hospital Karachi. A total of 98 patients who 

had experienced traumatic brain injuries within 24 hours 

and had undergone decompressive craniectomy, and were 

aged between 20 and 60 years, were included in the study. 

Patients who did not consent to participate, those with an 

ASA score of 2 or higher, individuals with known blood 

coagulation disorders, patients diagnosed with brain death 

according to the specified criteria, and those experiencing 

shock due to other significant injuries were excluded from 

the study. Additionally, patients with non-traumatic 

cerebral infarcts as confirmed by CT or MRI scan, patients 

with gunshot injuries as verified by history, physical 

examination, or imaging studies, and those with a history of 

malignancy, congestive cardiac failure, chronic liver 

disease, chronic obstructive pulmonary disease (COPD), or 

stroke were also excluded. Non-probability consecutive 

sampling technique was used. WHO sample size calculator 

was used to calculate the sample size. The sample size was 

calculated by taking the frequency of external cerebral 

herniation 14.6%, the margin of error = 7%, and the 

confidence level =95%. After taking a brief history of 

demographic information and written informed consent in 

the local language (Urdu) from patient attendants, 

decompressive craniectomy was performed by removing a 

large portion of the frontotemporoparietal cranium (> 12 

cm) for lesions confined to one cerebral hemisphere. 

Patients with bifrontal or anterior cranial fossa lesions 

underwent bilateral frontal craniectomy from the anterior 

cranial fossa to the coronal suture. After craniectomy, 

epidural hematoma (EDH) and subdural hematoma (SDH) 

were evacuated when present. Brain parenchymal 

hemorrhagic contusion was removed in cases with 

persistent and significant brain swelling after craniectomy 

and hematoma evacuation. The procedure was performed 

by an experienced neurosurgeon with over ten years of 

experience in the presence of the researcher. The prime 

author followed up with patients for one month to look for 

the development of postoperative complications. 

Data was analyzed on SPSS Version 20. Mean and standard 

deviations were calculated for the quantitative variables like 

age, length of hospital stay, duration of injury, and duration 

of surgery. Frequencies and percentages were calculated for 

the qualitative variables like gender, diabetes mellitus type 

II, hypertension, and postoperative complications 

(Contusion expansion, postoperative epilepsy, external 

cerebral herniation, subdural effusion, CSF leakage, post-

traumatic hydrocephalus, and syndrome of the trephined. 

 

Results 

The mean age in the current study was 45.14 years, with a 

standard deviation of ±9.49. Our study's mean length of 

hospital stay, duration of injury, and duration of surgery 

were 10.72±6.24 days, 8.41±4.69 hours, and 4.87±2.14 

hours, respectively. Of 98 patients, 60 (61.2%) were male 

and 38 (38.8%) were female. Around 14 (14.29%) of the 

patients had diabetes mellitus and 19 (19.39%) had 

hypertension, as shown in table 1. 

Several complications occurred after decompressive 

craniectomy; Subdural effusion was found to be the most 

common complication, i.e., 37 (37.76%) followed by 

contusion expansion 19 (19.39%), external cerebral 

herniation 16 (16.33%), syndrome of trephined 12 

(12.24%), epilepsy 7 (7.14%) and CFS leakage 4 (4.08%), 

as shown in Table 2. 

 

Table 1: Baseline Data of the patients 

Baseline Data Mean + SD/ n(%) 

Age (Years) 45.14 + 9.49 

Length of Hospital Stay (Days) 10.72 + 6.24 

Duration of GBS Injury (Hours) 8.41+ 4.69 

Duration of GBS Surgery 

(Hours) 

4.87+ 2.14 

Gender 

Male 

Female 

 

60 (61.22%) 

38 (38.78%) 

Co-Morbid 

Diabetes Mellitus 

Hypertension 

 

14 (14.29%) 

19 (19.39%) 

 

Table 2: Frequency of postoperative complication 

among patients who underwent decompressive 

craniectomy for Traumatic brain injury 

Postoperative Complication n (%) 

Contusion Expansion 19 (19.39%) 

Postoperative Epilepsy 7 (7.14%) 

External Cerebral Herniation 16 (16.33%) 

Subdural Effusion 37 (37.76%) 

CSF Leakage 4 (4.08%) 

Post-Traumatic Hydrocephalus 11 (11.22%) 

Syndrome of Trephined 12 (12.24%) 

Discussion 

 

A well-proven treatment for uncontrollable intracranial 

hypertension that lowers mortality from traumatic brain 

injury is decompressive craniectomy. However, there are a 

number of potential side effects from the therapy that should 

be recognized and addressed immediately. Most of these 

side effects result from typical pathophysiologic alterations 

in CBF, ICP, and CSF circulation after removing a 

significant section of the skull. The current study looked at 

a number of surgical problems. In contrast, most other 

studies focused on managing elevated ICP and clinical 
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outcomes, and very few studied the difficulties of 

decompressive craniectomy (11, 12). Subdural effusion was 

the most frequent side effect of decompressive craniectomy 

for traumatic brain injury, and most patients with it 

recovered on their own (13, 14), which is consistent with 

our results. 

Following a decompressive craniectomy, a new cerebral 

hematoma or contusion expansion may occur 

contralaterally or far from the decompressed hemisphere. 

This complication could arise soon after decompression and 

be caused by a decrease in or disappearance of the 

tamponade action. Appropriate management based on close 

monitoring and early detection is the key to proper 

management. The current study showed contusion 

expansion in 19.30% of cases. As reported, 11 of 48 patients 

(12.4%) developed contusion expansion (13).  

Although the exact mechanism underlying postoperative 

epilepsy is still unknown, it has been proposed that seizures 

may arise from gradual increases in hyperexcitability and a 

decreased epileptogenic threshold (5). We adopted this 

management approach because prophylactic antiepileptic 

medications may prevent postoperative epilepsy. According 

to earlier reports, 7.14% of patients experienced 

postoperative epilepsy (13). However, this complication 

disappeared after increasing the dosage and adding other 

antiepileptics. 

Brain edema has been identified as the mechanism of 

external cerebral herniation. (14). An external cerebral 

herniation may result in cortical injury and venous 

infarction of the herniated brain tissue by compressing and 

rupturing the cortical vein. Large craniectomies with 

augmentative duraplasty reduce the risk of venous 

infarction by allowing the brain to extend outward without 

restriction (14, 15). In the present study, this complication 

occurred in (16.33%) of patients, although craniectomy of 

more significant than 12 cm in diameter had been 

performed. However, surgical intervention, such as 

decompressive lobectomy, was not used in any patient 

because of the lack of postoperative neurological 

deterioration, medically responsive ICP, and a CPP of larger 

than 70 mmHg. Furthermore, external cerebral herniation 

disappeared all the time without surgical intervention. 

Small wound dehiscence caused CSF leakage in (4.08%) of 

the patients, although it was fixed with straightforward 

suture application. It has been demonstrated that the 

prevalence of CSF leaks and fistulae caused by DC might 

reach 6.3% overall (16, 17). It was observed in 2.9% of 

patients receiving DC for cerebral venous sinus thrombosis 

(CVST) (15). It makes sense that a thorough augmentative 

duraplasty and a waterproof scalp closure would stop CSF 

from escaping the site and lower the risk of infection. 

Posttraumatic hydrocephalus develops when CSF flow is 

angry, and the CSF circulation fails to normalize (13, 14). 

In the present study, (11.22%) patients developed this 

complication. Depending on the diagnostic criteria, the 

incidence ranges from 0.7 to 86% (18). 

Grant and Norcross initially reported the syndrome of the 

trephined in 1939, describing its symptoms as headache, 

seizures, mood swings, and behavioral abnormalities (19). 

Following a decompressive craniectomy, the scalp above 

the bone defect lowers due to a lack of bone support. This 

causes the subarachnoid space to shrink, air pressure to be 

transmitted directly to the brain, and pressure to be applied 

to the underlying cortex, which disrupts cerebral blood flow 

and CSF circulation. Patients with the syndrome of the 

trephined benefit from cranioplasty, and it has been advised 

to have cranioplasty as soon as possible following 

decompressive craniectomy (20). In the present study, 

(12.24%) patients developed this complication. 

This study's non-randomized, non-controlled nature and the 

small number of patients recruited limit our ability to draw 

firm conclusions. Nevertheless, this study does show that 

complications following decompressive craniectomy have 

specific onset times and that some complications can affect 

postoperative outcomes.  

Conclusion 

For traumatic brain injury, decompressive craniectomy 

is a proven treatment that lowers mortality. Some 

evidence—albeit conflicting—suggests it increases the 

percentage of good-grade survivors. However, there are 

a number of serious side effects associated with the 

medication that should be recognized and addressed 

right away. It is crucial to do a large enough cranioplasty 

to prevent cerebral herniation and to have a low 

threshold diagnosis for bleeding progression in the early 

postoperative phase. An early cranioplasty, preferably 

within 12 weeks, as soon as the brain is lax, is advisable 

to prevent long-term complications of DC. 

Declarations 

Data Availability statement 

All data generated or analyzed during the study are included 

in the manuscript. 

Ethics approval and consent to participate 

Approved by the department concerned. (IRBEC-SMBB-

0383/19) 

Consent for publication 

Approved 

Funding 

Not applicable 

Conflict of interest 

 

The authors declared the absence of a conflict of interest. 

Author Contribution  

MUHAMMAD SALAH JAMALI (Senior Registrar) 

Coordination of collaborative efforts. 

PIRAH JALIL KORAI (Consultant Neurosurgeon) 

Conception of Study, Development of Research 

Methodology Design, Study Design, manuscript Review, 

and final approval of manuscript. 

SAJID HUSSAIN (Consultant Orthopaedic Surgeon) 

Study Design, Review of Literature. 

MUHAMMAD ALI JAMALI (Assistant Professor) 

Conception of Study, Final approval of manuscript. 

IMRAN JAWAID (Consultant Neurosurgeon) 

Manuscript revisions, critical input. 

SHUJA SHAUKAT (Registrar) 

Data entry and data analysis, as well as drafting articles. 

https://doi.org/10.54112/bcsrj.v2024i1.1080


Biol. Clin. Sci. Res. J., Volume, 2024: 1080                                                                                     Jamali et al., (2024)         

[Citation Jamali, M.S., Korai, P.J., Hussain, S., Jamali, M.A., Jawaid, I., Shaukat, S. (2024). Postoperative complication among 

patients who underwent decompressive craniectomy for traumatic brain injury. Biol. Clin. Sci. Res. J., 2024: 1080. doi: 

https://doi.org/10.54112/bcsrj.v2024i1.1080] 

4 
  

 

References 

1. Yaqoob U, Javeed F, Rehman L, Pahwani M, 

Madni S, Muizz-ud-Din M. Emergency department 

outcome of patients with traumatic brain injury: a cross-

sectional study from Pakistan. Pak J Nuerol 

Surg.2021;25(2):237-44. 

2. Saad P, Wazir MSK, Sohail D, Khan SA, Ibrahim 

A, Waqas M. Patterns of traumatic brain injuries in patients 

presenting at a tertiary care unit. JIMDC.2018; 7(4):280-84. 

3. Goedemans T, Verbaan D, Coert BA, et al. 

Decompressive craniectomy in aneurysmal subarachnoid 

hemorrhage for hematoma or edema versus secondary 

infarction. Br J Neurosurg. 2018;32(02):149–56 

4. Di G, Zhang Y, Liu H, Jiang X, Liu Y, Yang K, 

Chen J, Liu H. Postoperative complications influencing the 

long-term outcome of head-injured patients after 

decompressive craniectomy. Brain Behav. 2019 

Jan;9(1):e01179. doi: 10.1002/brb3.1179. 

5. Zhang D, Xue Q, Chen J, Dong Y, Hou L, Jiang 

Y, Wang J. Decompressive craniectomy in the management 

of intracranial hypertension after traumatic brain injury: a 

systematic review and meta-analysis. Sci Rep. 2017 Aug 

18;7(1):8800. doi: 10.1038/s41598-017-08959-y. 

6. Gopalakrishnan MS, Shanbhag NC, Shukla DP, 

Konar SK, Bhat DI and Devi BI. Complications of 

Decompressive Craniectomy. Front Neurol.2018;9:977.doi: 

10.3389/fneur.2018.00977 

7. Hanko M, Soršák J, Snopko P, Opšenák R, 

Zeleňák K, Kolarovszki B. Incidence and risk factors of 

early postoperative complications in patients after 

decompressive craniectomy: a 5-year experience. Eur J 

Trauma Emerg Surg 2021;47(05):1635–47. 

8. Sharma R, Garg K. Role of decompressive 

craniectomy in traumatic brain injury—how much wiser are 

we after randomized evaluation of surgery with craniectomy 

for uncontrollable elevation of intracranial pressure trial? 

Neurosurgery 2017;81(05):58–60. 

9. Sharma R, Sharma R, Tandon V, et al. Is 

endoscopic third ventriculostomy a feasible option, or is 

ventriculoperitoneal shunt a safer bet for the treatment of 

posttraumatic hydrocephalus? A gap time model-based 

algorithm. Neurol India 2020;68(05):1125–32. 

10. Gopalakrishnan MS, Shanbhag NC, Shukla DP, 

Konar SK, Bhat DI, Devi BI. Complications of 

decompressive craniectomy. Front Neurol. 2018;9:977. 

11. Bonow RH, Oron AP, Hanak BW, et al. Post-

traumatic hydrocephalus in children: a retrospective study 

in 42 pediatric hospitals using the pediatric health 

information system.Neurosurgery. 2018;83(04):732–39. 

12. Garg K, Singh PM, Singla R, et al. Role of 

decompressive craniectomy in traumatic brain injury–a 

meta-analysis of randomized controlled trials. Neurol India 

2019;67(05):1225–32. 

13. Ban SP, Young-Je Son, Yang HJ, Chung YS, Lee 

SH, Han DH. Analysis of complications following 

decompressive craniectomy for traumatic brain injury. J 

Korean Neurosurg Soc.2010;48:244-50. 

14. Di Rienzo A, Pangrazi PP, Riccio M, Colasanti R, 

Ghetti I, Iacoangeli M. Skin flap complications after 

decompressive craniectomy and cranioplasty: proposal of 

classification and treatment options. Surg Neurol 

Int.2016;7:737–45.doi: 10.4103/2152-7806.193724. 

15. Yang HS, Hyun D, Oh CH, Shim YS, Park H, 

Kim E. A faster and wider skin incision technique for 

decompressive craniectomy: n-shaped incision for 

decompressive craniectomy. Korean J 

Neurotrauma.2016;12:72–6.doi: 

10.13004/kjnt.2016.12.2.72 

16. Rajan Vivakaran TT, Srinivas D, Kulkarni GB, 

Somanna S. The role of decompressive craniectomy in 

cerebral venous sinus thrombosis. J 

Neurosurg.2012;117:738–44. doi: 

10.3171/2012.6.JNS11102 

17. Kurland DB, Khaladj-Ghom A, Stokum JA, 

Carusillo B, Karimy JK, Gerzanich V, Sahuquillo J, Simard 

JM. Complications Associated with Decompressive 

Craniectomy: A Systematic Review. Neurocrit Care. 2015 

Oct;23(2):292-304. doi: 10.1007/s12028-015-0144-7. 

18. De Bonis P, Sturiale CL, Anile C, Gaudino S, 

Mangiola A, Martucci M, Colosimo C, Rigante L, 

Pompucci A. Decompressive craniectomy, 

interhemispheric hygroma and hydrocephalus: a timeline of 

events? Clin Neurol Neurosurg. 2013 Aug;115(8):1308-12. 

doi: 10.1016/j.clineuro.2012.12.011. 

19. Shah AM, Jung H, Skirboll S. Materials used in 

cranioplasty: a history and analysis. Neurosurg 

Focus.2014;36:E19. doi: 10.3171/2014.2.F. 

20. Yang XF, Wen L, Shen F, Li G, Lou R, Liu WG, 

Zhan RY. Surgical complications secondary to 

decompressive craniectomy in patients with a head injury: a 

series of 108 consecutive cases. Acta Neurochir (Wien). 

2008 Dec;150(12):1241-7; discussion 1248. doi: 

10.1007/s00701-008-0145-9. 

 

 

 

 

 
Open Access This article is licensed under a Creative 

Commons Attribution 4.0 International License, which 

permits use, sharing, adaptation, distribution and 

reproduction in any medium or format, as long as you give 

appropriate credit to the original author(s) and the source, 

provide a link to the Creative Commons licence, and 

indicate if changes were made. The images or other third 

party material in this article are included in the article’s 

Creative Commons licence, unless indicated otherwise in a 

credit line to the material. If material is not included in the 

article’s Creative Commons licence and your intended use 

is not permitted by statutory regulation or exceeds the 

permitted use, you will need to obtain permission directly 

from the copyright holder. To view a copy of this licence, 

visit http://creativecommons.org/licen ses/by/4.0/. © The 

Author(s) 2024 

https://doi.org/10.54112/bcsrj.v2024i1.1080
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

