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PREVALENCE OF POSTOPERATIVE HEMORRHAGE AFTER UNDERGOING 
INTRACRANIAL PROCEDURES: A SURVEY OF 356 CASES

ABSTRACT

BACKGROUND: Postopera�ve hemorrhage (POH) remains a frequent and poten�ally dangerous complica�on in neurosurgical 
prac�ce with profound impact on the prognosis of pa�ent. 

OBJECTIVE: The aim of this study was to determine the prevalence of postopera�ve hemorrhage a�er intracranial procedures and 
explore the possible predisposing factors for POH. 

METHODOLOGY: :This retrospec�ve study was conducted on data between April 2019 and June 2024. The present study enrolled all 
pa�ents who underwent intracranial surgical procedures in the management of various brain disorders. The data collected included 
age, gender, ini�al diagnosis, comorbidi�es, radia�on and chemotherapy history, the type of surgery performed, post opera�ve 
hemorrhage, mortality and morbidity of the pa�ents. Data analyses were conducted using the (SPSS) version 25.

RESULTS: A total of 356 craniotomies were performed, of which 14(4%) pa�ents had postopera�ve hemorrhage (POH). Among these, 
5 (35%) pa�ents had hemorrhage a�er tumor removal, 4 (25%) a�er aneurysm clipping, and 6(40%) a�er endoscopic pituitary tumor 
resec�on. The average �me for hemorrhage to occur was within the first 24 hours of surgery. Hypertension was iden�fied as a 
significant risk factor for POH in 20% of cases.

CONCLUSION; Postopera�ve hemorrhage (POH) a�er intracranial surgeries con�nues to be a serious complica�on. Intracranial 
procedures such as endoscopic pituitary tumor resec�on, tumor removal, and aneurysm clipping, are associated with increased 
incidence of post opera�ve hemorrhage. Majority of the cases can be observed in the first 24 hours a�er surgery, highligh�ng the 
need for close observa�on.
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Surgical outcomes and their rates of complica�ons are some of 
the most important factors to consider when choosing one 
surgical approach over the other. The most common post-
opera�ve complica�ons in intracranial procedures include post-
opera�ve hemorrhage (POH), post-opera�ve elevated 
intracranial pressure, shunt failure, incomplete tumor resec�on, 
cerebrospinal fluid (CSF) leak and intracranial or superficial 
surgical site infec�ons. Postopera�ve hemorrhage (POH) is an 
uncommon but poten�ally serious adverse event of cranial 
surgeries (1). The incidence of post-opera�ve hemorrhage is 0.8 
to 1% with a mortality as high as 18% (2). Different risk factors are 
associated with the post opera�ve hemorrhage including pre-
exis�ng medical comorbidi�es such as hypertension, 
coagulopathies, and haematological abnormali�es and par�cular 
lesion pathologies such as tumors.(3). 

Most postopera�ve hemorrhage cases have been shown to be 
epidural or intraparenchymal in studies.  Based on MRI/CT, POH 
was the most common indica�on of unplanned re-opera�ve 
surgeries with 40% of the cases a�ributed to subdural 
hemorrhage. Unlike other surgical special�es consequences of 

postopera�ve hemorrhage are very dras�c (4). Preopera�ve 
medica�on with an�-platelets increases the risk of POH (4,5). 
Hypertensive pa�ents and pa�ents with amyloid angiopathy also 
show high risk of POH a�er cranial surgery (6,7). Tumors differ in 
their propensity for hemorrhage and even without surgical 
manipula�on not infrequently present as unsuspected causes of 
intracranial hemorrhage. There is increased risk of POH a�er 
subtotal resec�on  of glioma surgery (8) A significantly higher risk 
of post craniotomy hematoma (PCH) is also associated with 
alcohol consump�on (9). Early detec�on of POH is important and 
CT brain should be advised a�er 24-48 hrs. of surgery (10,11). 
Poor Karnofsky score is also associated with post-opera�ve 
hemorrhage (12).  Postopera�ve haemorrhage might 
substan�ally influence the pa�ents' neurological prognosis a�er 
intracranial procedures. (13)

The aim of this study was to determine the incidence of 
postopera�ve hemorrhage a�er intracranial procedures and 
determine the possible predisposing factors for POH. 
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METHODOLOGY

This cross-sec�onal study was conducted at Prime Teaching 
Hospital, Peshawar, KP, Pakistan, between April 2019 and June 
2024 using retrospec�ve data from the hospital records. All the 
pa�ents included in this study provided wri�en informed consent 
for par�cipa�on in the study. The study was approved by the 
Ins�tu�onal Review Board (IRB) of the Hospital. 

Pa�ents who experienced postopera�ve hemorrhage following 
craniotomy for various brain pathologies were included in the 
study. Addi�onally, pa�ents who underwent reopera�on for the 
evacua�on of intracerebral hemorrhage were considered for 
inclusion. Pa�ents who had non-significant hematomas or were 
re-explored for brain ischemia were excluded from the 
study.Perceived data sources comprised of demographic data 
that incorporated age and gender, clinical informa�on including 

first diagnosis, concurrent diseases, prior radia�on or 
chemotherapy before surgery, surgical data comprised of the 
date and type of recurrent or second surgery and outcomes that 
comprised of mortality and morbidity GOS scores. 

Sta�s�cal data analysis was done on IBM SPSS version 25. 
Frequency distribu�on was employed to describe demographic 
and clinical characteris�cs and chi-square tests were used to 
determine the rela�onship between risk factors and 
postopera�ve hemorrhage outcomes.

RESULTS 

In this series of 356 intracranial procedures, majority of the 
par�cipants were males ,231 (65%) as compared to females 125 
(35%). Mean age of the par�cipants were 42± 5 years years.
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Majority of the craniotomy procedures 182 (51%) were 
performed for supratentorial lesions followed by surgery for 
pituitary tumors 36 (10%). A total of 32 (9%) of pa�ents had retro 
sigmoid craniotomy for microvascular decompression (MVD), 25 
(7%) underwent retro sigmoid craniotomy for acous�c neuroma 
and other CP angle lesions, and 25 (7%) had suboccipital 

craniotomy for midline posterior fossa tumors. A total of 39 cases 
(11%) were classified in the “other” category, which included 
hemicraniectomies, CSF leaks, trauma�c skull fractures, wound 
infec�ons, seizure/epilepsy, and suboccipital craniectomies for 
Chiari malforma�on.
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Incidence of post opera�ve hemorrhage:
The overall incidence of postopera�ve hemorrhage (POH) 
associated with some degree of morbidity was reported in 14 
(4%) pa�ents. The highest incidence of postopera�ve 
hemorrhage occurred in pa�ents undergoing endoscopic 
pituitary tumor resec�on 6 (40%). Symptoma�c postopera�ve 
hemorrhage occurred in 5(35%) of the pa�ents undergoing 
craniotomy for tumor removal, 4 pa�ents (25%) underwent 

aneurysm clipping. Disseminated intravascular coagula�on (DIC) 
was present in one pa�ent who developed postopera�ve 
hematoma. 
Most of the postopera�ve hemorrhage cases in this study were 
intracerebral 8(56%) followed by epidural 4(32%), subdural 1(8%) 
and intrasellar 1(4%)

During treatment, 4 pa�ents died. Of the survivors, three pa�ents had a Glasgow Outcome Scale (GOS) score of 5, five pa�ents had a 
GOS score of 4, and two pa�ents were discharged with a GOS score of 2.

PREVALENCE OF POSTOPERATIVE HEMORRHAGE AFTER UNDERGOING INTRACRANIAL 

PROCEDURES: A SURVEY OF 356 CASES - DOI: 10.69723/njms.04.01.0525



51NJMS   Vol. 4 Issue No. 1 January - March 2025

Associa�on of Hypertension and Coagulopathy with 
Postopera�ve Hemorrhage
Out of the total 14 pa�ents having post opera�ve haemorrhage, 
11 (79%) of pa�ents exhibited coagulopathy, specifically 
thrombocytopenia (platelet count <100,000/mm³), and 9(64%) 
had hypertension (systolic blood pressure ranging from 160 to 
195 mmHg). These risk variables were found to be significantly 
associated with postopera�ve bleeding, with a chi-square value 

of 6.54 (p = <0.001) for coagulopathy and 8.23 (p = 0.014) for 
hypertension
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The current study aimed to evaluate the prevalence and 
outcomes of postopera�ve hemorrhage (POH) following 356 
intracranial procedures at Prime Teaching Hospital, Peshawar. 
Respec�vely, our findings revealed 14 (4%) of POH incidence, 
which is comparable with other inves�ga�ons es�ma�ng 0.8 – 
6.9% in craniotomy pa�ents as described by Ka�a et al. (1988) in 
series of 4992 intracranial procedures. Therefore, while the 
incidence of POH seems to vary across studies, as it does across 
pa�ents, this condi�on nevertheless con�nues to cause 
morbidity and death postopera�vely, and should therefore be 
closely monitored and managed, even a�er the opera�on is 
complete.The highest rates of POH were observed in pa�ents 
undergoing craniotomy for tumor removal and aneurysm 
clipping. In our series, 5% of pa�ents who underwent aneurysm 
clipping experienced symptoma�c postopera�ve hemorrhage, As 
reported by Lillemäe et al.(2017) a rate that is comparable to the 
0.6% to 1.1% incidence found in other studies (14). These 
observa�ons support previous studies concluding that aneurysm 
surgery results in increased bleeding rates because of the fragile 
subtle nature of cerebral vessels. A comparable risk of POH was 
noted in craniotomy for tumor resec�on by Kashkoush et al. 
(2017), who noted similar risk of hemorrhage par�cularly among 
pa�ents with complex or large tumors in whom vascular viola�on 
is likely to ensue. (15)

Endoscopic procedures, par�cularly those for pituitary tumor 
removal via transsphenoidal surgery, had 10 cases of 
postopera�ve hemorrhage in our study, which is a li�le higher 
than the typical 0.5% to 2.0% reported in the literature by Osorio 
et al (2013).(16) This difference could be due to the 
characteris�cs of the pa�ents for instance size and loca�on of the 
tumor, the technical difficulty of the opera�on since it is 
par�cularly around vessels. Furthermore, in complex cases, 
Nikolay, et al. (2024) points out that, though endoscopic 
approaches are widely considered as minimally invasive, 
postopera�ve bleeding and leakage of cerebrospinal fluid are 
possible .(17) Our study also noted that 9% of pa�ents developed 
POH following craniotomy for AVM resec�on, which is higher 
than the rates of 4.4% to 8.0% reported in the literature according 
to Chui et al.(2020) The higher rates observed in our study may be 
explained by AVM resec�ons being dictated for highly vascular 
tumors which may be difficult to manage during the opera�on. 
Large or deep loca�on of the AVM may lead of large amount of 
bleeding which can cause problems in postopera�ve care of the 
pa�ent. (18)

It was also reported in our findings that hypertension is a major 
predictor of the risk of postopera�ve hemorrhage. Preopera�ve 
and intraopera�ve hypertension, especially during the 
postopera�ve phase, is causa�vely related to the development of 
postopera�ve hematomas due coagulopathy that results from 
enhanced vascular permeability and capillary fragility Lisano-Díez 
et al (2022). This study also iden�fied that  9 (64%) of the pa�ents 

experienced post opera�ve hemorrhage with hypertension in the 
range of 160-195,hence the significance of maintaining crucial 
blood pressure within the opera�ve period could not be over 
emphasized. (19)Although our study did not specifically gathered 
data on the associa�on between certain other r isk 
factors.However, prior research has highlighted the findings 
which revealed the contribu�ng effect of comorbidi�es including 
d iabetes ,  rad ia�on therapy,  and chemotherapy  on 
hemorrhage.Findings from the study by Zhang et al.(2020) 
showed that diabe�c pa�ents had a higher incidence of 
hemorrhage post-craniotomy.(20)

Depending on its type, hemorrhage was classified as subdural 
hematoma, epidural hematoma, intracranial hematoma, and 
parenchymal hematoma In our study, intracebral was the most 
frequently iden�fied  8 (56%) in our group of pa�ents, with other 
papers pu�ng epidural hematomas first (Tallon et al., 2008). They 
may have arisen from the surgical approaches used in our study, 
and the kinds of opera�ons performed par�cularly those whose 
principles involved handling the brain and/or the dura mater. 
Subdural haematomas are o�en venous and may be slower to 
develop, which may provide an explana�on for chronicity in some 
of our pa�ents. (21)

The management of post opera�ve hemorrhage is very important 
under certain condi�ons. In the present series, 14 pa�ents 
underwent reopera�on due to hematoma and 7 pa�ents 
reoperated within the first 24 hours postopera�vely. This is in 
agreement with Wells et al (2018) who observed that early 
removal of post-surgery hematomas enhances pa�ents' recovery 
and lowers death rates. (22) All together four pa�ents died during 
the course of the treatment, however it is stable with the 
improvement of complica�ons following POH treatment. But 
there were be�er results with three pa�ents having GOS of 5 and 
five pa�ents having GOS of 4 indica�ng that though there is the 
risk of POH, early surgery can lead to good recovery. Our results 
are in line with the studies by Henry et al. (2006), where they 
supported that despite the increased risk of POH, the 
management of this complica�on can improve func�onal results 
in the majority of pa�ents. (23)

The limita�on of this study included the u�liza�on of a cross-
sec�onal study design and that it has a retrospec�ve nature 
which may have influenced the results of data collec�on as well as 
the pa�ent sample. Furthermore, owing to the focus of the 
sample only from one hospital, the results cannot be generalized 
to hospitals with different sets of pa�ents or environments, or 
differently performing surgery. In addi�on, there is minimal 
informa�on follow up on some of the pa�ents and thus, the 
status of their follow-up, the results in the long run and the 
history with regards to postopera�ve hemorrhage is not well 
established. Further studies should be planned with regard to the 
use of prospec�ve data collec�on, integra�on of mul�ple centers, 
as well more comprehensive examina�on of the number of pre- 
and postopera�ve factors including medical prescrip�ons, and 

DISCUSSION
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gene�c profile for aiming at iden�fica�on of all risk factors for 
postopera�ve hemorrhage. 

CONCLUSION

In cranial surgery, postopera�ve hemorrhage is a devasta�ng 
complica�on with a high mortality and morbidity rate. Pre-
exis�ng medical comorbidi�es such as hypertension, 
coagulopathies, and hematological abnormali�es, intraopera�ve 
hypertension and blood loss, tumors, persistent subdural 
hematomas, and haemostasias deficits are all common risk 
factors responsible for POH. Timely detec�on and evacua�on of 
hematoma is an important prognos�c factor. Pa�ents with these 
condi�ons need special care to prevent returns to the opera�ng 
room. 
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