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ABSTRACT

BACKGROUND: Postoperative hemorrhage (POH) remains a frequent and potentially dangerous complication in neurosurgical
practice with profound impact on the prognosis of patient.

OBIJECTIVE: The aim of this study was to determine the prevalence of postoperative hemorrhage after intracranial procedures and
explore the possible predisposing factors for POH.

METHODOLOGY: :This retrospective study was conducted on data between April 2019 and June 2024. The present study enrolled all
patients who underwent intracranial surgical procedures in the management of various brain disorders. The data collected included
age, gender, initial diagnosis, comorbidities, radiation and chemotherapy history, the type of surgery performed, post operative
hemorrhage, mortality and morbidity of the patients. Data analyses were conducted using the (SPSS) version 25.

RESULTS: A total of 356 craniotomies were performed, of which 14(4%) patients had postoperative hemorrhage (POH). Among these,
5 (35%) patients had hemorrhage after tumor removal, 4 (25%) after aneurysm clipping, and 6(40%) after endoscopic pituitary tumor
resection. The average time for hemorrhage to occur was within the first 24 hours of surgery. Hypertension was identified as a
significantrisk factor for POH in 20% of cases.

CONCLUSION; Postoperative hemorrhage (POH) after intracranial surgeries continues to be a serious complication. Intracranial
procedures such as endoscopic pituitary tumor resection, tumor removal, and aneurysm clipping, are associated with increased
incidence of post operative hemorrhage. Majority of the cases can be observed in the first 24 hours after surgery, highlighting the

need for close observation.
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I \NTRODUCTION

the most important factors to consider when choosing one
surgical approach over the other. The most common post-
operative complications in intracranial procedures include post-
operative hemorrhage (POH), post-operative elevated
intracranial pressure, shunt failure, incomplete tumor resection,
cerebrospinal fluid (CSF) leak and intracranial or superficial
surgical site infections. Postoperative hemorrhage (POH) is an
uncommon but potentially serious adverse event of cranial
surgeries (1). The incidence of post-operative hemorrhage is 0.8
to 1% with a mortality as high as 18%(2). Different risk factors are
associated with the post operative hemorrhage including pre-
existing medical comorbidities such as hypertension,
coagulopathies, and haematological abnormalities and particular
lesion pathologies such as tumors(3).

Most postoperative hemorrhage cases have been shown to be
epidural or intraparenchymal in studies. Based on MRI/CT, POH
was the most common indication of unplanned re-operative
surgeries with 40% of the cases attributed to subdural
hemorrhage. Unlike other surgical specialties consequences of
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~ postoperative hemorrhage are very drastic (4). Preoperative

medication with anti-platelets increases the risk of POH (4,5).
Hypertensive patients and patients with amyloid angiopathy also
show high risk of POH after cranial surgery (6,7). Tumors differ in
their propensity for hemorrhage and even without surgical
manipulation not infrequently present as unsuspected causes of
intracranial hemorrhage. There is increased risk of POH after
subtotal resection of glioma surgery (8) A significantly higher risk
of post craniotomy hematoma (PCH) is also associated with
alcohol consumption (9). Early detection of POH is important and
CT brain should be advised after 24-48 hrs. of surgery (10,11).
Poor Karnofsky score is also associated with post-operative
hemorrhage (12). Postoperative haemorrhage might
substantially influence the patients' neurological prognosis after
intracranial procedures. (13)

The aim of this study was to determine the incidence of
postoperative hemorrhage after intracranial procedures and
determine the possible predisposing factors for POH.
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I METHODOLOGY:

This cross-sectional study was conducted at Prime Teaching
Hospital, Peshawar, KP, Pakistan, between April 2019 and June
2024 using retrospective data from the hospital records. All the
patients included in this study provided written informed consent
for participation in the study. The study was approved by the
Institutional Review Board (IRB) of the Hospital.

Patients who experienced postoperative hemorrhage following
craniotomy for various brain pathologies were included in the
study. Additionally, patients who underwent reoperation for the
evacuation of intracerebral hemorrhage were considered for
inclusion. Patients 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 information including

Table 1: Demographic Characteristics of Participants

first diagnosis, concurrent diseases, prior radiation 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.

Statistical data analysis was done on IBM SPSS version 25.
Frequency distribution was employed to describe demographic
and clinical characteristics and chi-square tests were used to
determine the relationship between risk factors and
postoperative hemorrhage outcomes.

I Results

In this series of 356 intracranial procedures, majority of the
participants were males ,231 (65%) as compared to females 125
(35%). Mean age of the participants were 42+ 5 years years.

Demographic Parameter
Total Participants

Male Participants
Female Participants
Mean Age

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 patients had retro
sigmoid craniotomy for microvascular decompression (MVD), 25
(7%) underwent retro sigmoid craniotomy for acoustic neuroma
and other CP angle lesions, and 25 (7%) had suboccipital

hers
11%

Eruniatamy for ansurysm
chpperg
5%

Suab oocip®al aranlobormy for
midling pocterior e
turrsan
£

Rietr slgeald cranlotonmy
dar mvd
Ll

Eredice apic i ng sphianoida
surgery for pitutary tuman:
plot

Value

356

231 (65%)

125 (35%)

42 5 yearsyears

craniotomy for midline posterior fossa tumors. A total of 39 cases
(11%) were classified in the “other” category, which included
hemicraniectomies, CSF leaks, traumatic skull fractures, wound
infections, seizure/epilepsy, and suboccipital craniectomies for
Chiarimalformation.

Craniotamy for
supratemterial leslon
El%

Figure 1: Pie chart illustrating percentages of intracranial procedures performed for different conditions
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Incidence of post operative hemorrhage:

The overall incidence of postoperative hemorrhage (POH)
associated with some degree of morbidity was reported in 14
(4%) patients. The highest incidence of postoperative
hemorrhage occurred in patients undergoing endoscopic
pituitary tumor resection 6 (40%). Symptomatic postoperative
hemorrhage occurred in 5(35%) of the patients undergoing
craniotomy for tumor removal, 4 patients (25%) underwent

Table 2: Incidence of post operative hemorrhage

Overall Incidence of POH

Endoscopic pituitary tumor resection
Craniotomy for tumor removal
Aneurysm clipping

Postoperative hematoma with DIC
Types of Postoperative Hematomas
Intracerebral hematoma

Epidural hematoma

Subdural hematoma

Intrasellar hematoma

aneurysm clipping. Disseminated intravascular coagulation (DIC)
was present in one patient who developed postoperative
hematoma.

Most of the postoperative hemorrhage cases in this study were
intracerebral 8(56%) followed by epidural 4(32%), subdural 1(8%)
andintrasellar 1(4%)

14 (4%)
6 (40%)
5 (35%)
4 (25%)
1 (7%)

8 (56%)
4 (32%)
1 (8%)
1 (4%)

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

Figure 2. POH after frontal to parietal craniotomy
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Figure 3. Post operative hematoma after left retrosogmoid
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Figure 5. Post operative Epidural hematoma after parietal glioma surgery Figure 6. Post operative posterior fossa hematoma

Association of Hypertension and Coagulopathy with of 6.54 (p = <0.001) for coagulopathy and 8.23 (p = 0.014) for
Postoperative Hemorrhage hypertension

Out of the total 14 patients having post operative haemorrhage,

11 (79%) of patients exhibited coagulopathy, specifically

thrombocytopenia (platelet count <100,000/mm?3), and 9(64%)

had hypertension (systolic blood pressure ranging from 160 to

195 mmHg). These risk variables were found to be significantly

associated with postoperative bleeding, with a chi-square value

Table 3: Association of risk factors with Postoperative Hemorrhage

Hypertension (160—- Yes No 8.23 0.014
195 mmHg) 9 (64%) 5 (36%)

Thrombocytopenia  Yes No 6.54 <0.001
(<100,000/mm3) 11 (79%) 3(21%)
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I oiscussioN

The current study aimed to evaluate the prevalence and
outcomes of postoperative hemorrhage (POH) following 356
intracranial procedures at Prime Teaching Hospital, Peshawar.
Respectively, our findings revealed 14 (4%) of POH incidence,
which is comparable with other investigations estimating 0.8 —
6.9% in craniotomy patients as described by Kafka et al. (1988) in
series of 4992 intracranial procedures. Therefore, while the
incidence of POH seems to vary across studies, as it does across
patients, this condition nevertheless continues to cause
morbidity and death postoperatively, and should therefore be
closely monitored and managed, even after the operation is
complete.The highest rates of POH were observed in patients
undergoing craniotomy for tumor removal and aneurysm
clipping. In our series, 5% of patients who underwent aneurysm
clipping experienced symptomatic postoperative hemorrhage, As
reported by Lillem3&e et al.(2017) a rate that is comparable to the
0.6% to 1.1% incidence found in other studies (14). These
observations 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 resection by Kashkoush et al.
(2017), who noted similar risk of hemorrhage particularly among
patients with complex or large tumors in whom vascular violation
is likely to ensue. (15)

Endoscopic procedures, particularly those for pituitary tumor
removal via transsphenoidal surgery, had 10 cases of
postoperative hemorrhage in our study, which is a little 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
characteristics of the patients for instance size and location of the
tumor, the technical difficulty of the operation since it is
particularly around vessels. Furthermore, in complex cases,
Nikolay, et al. (2024) points out that, though endoscopic
approaches are widely considered as minimally invasive,
postoperative bleeding and leakage of cerebrospinal fluid are
possible .(17) Our study also noted that 9% of patients developed
POH following craniotomy for AVM resection, which is higher
thanthe 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 resections being dictated for highly vascular
tumors which may be difficult to manage during the operation.
Large or deep location of the AVM may lead of large amount of
bleeding which can cause problems in postoperative care of the
patient. (18)

It was also reported in our findings that hypertension is a major
predictor of the risk of postoperative hemorrhage. Preoperative
and intraoperative hypertension, especially during the
postoperative phase, is causatively related to the development of
postoperative hematomas due coagulopathy that results from
enhanced vascular permeability and capillary fragility Lisano-Diez
etal (2022). This study also identified that 9 (64%) of the patients
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experienced post operative hemorrhage with hypertensionin the
range of 160-195,hence the significance of maintaining crucial
blood pressure within the operative period could not be over
emphasized. (19)Although our study did not specifically gathered
data on the association between certain other risk
factors.However, prior research has highlighted the findings
which revealed the contributing effect of comorbidities including
diabetes, radiation therapy, and chemotherapy on
hemorrhage.Findings from the study by Zhang et al.(2020)
showed that diabetic patients 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 identified 8 (56%) in our group of patients, with other
papers putting epidural hematomasfirst (Tallon et al., 2008). They
may have arisen from the surgical approaches used in our study,
and the kinds of operations performed particularly those whose
principles involved handling the brain and/or the dura mater.
Subdural haematomas are often venous and may be slower to
develop, which may provide an explanation for chronicity in some
of our patients. (21)

The management of post operative hemorrhage is very important
under certain conditions. In the present series, 14 patients
underwent reoperation due to hematoma and 7 patients
reoperated within the first 24 hours postoperatively. This is in
agreement with Wells et al (2018) who observed that early
removal of post-surgery hematomas enhances patients' recovery
and lowers death rates. (22) All together four patients died during
the course of the treatment, however it is stable with the
improvement of complications following POH treatment. But
there were better results with three patients having GOS of 5 and
five patients having GOS of 4 indicating 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 complication can improve functional results
inthe majority of patients. (23)

The limitation of this study included the utilization of a cross-
sectional study design and that it has a retrospective nature
which may have influenced the results of data collection as well as
the patient sample. Furthermore, owing to the focus of the
sample only from one hospital, the results cannot be generalized
to hospitals with different sets of patients or environments, or
differently performing surgery. In addition, there is minimal
information follow up on some of the patients and thus, the
status of their follow-up, the results in the long run and the
history with regards to postoperative hemorrhage is not well
established. Further studies should be planned with regard to the
use of prospective data collection, integration of multiple centers,
as well more comprehensive examination of the number of pre-
and postoperative factors including medical prescriptions, and
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genetic profile for aiming at identification of all risk factors for
postoperative hemorrhage.

I conciusion

In cranial surgery, postoperative hemorrhage is a devastating
complication with a high mortality and morbidity rate. Pre-
existing medical comorbidities such as hypertension,
coagulopathies, and hematological abnormalities, intraoperative
hypertension and blood loss, tumors, persistent subdural
hematomas, and haemostasias deficits are all common risk
factors responsible for POH. Timely detection and evacuation of
hematoma is an important prognostic factor. Patients with these
conditions need special care to prevent returns to the operating
room.
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