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ABSTRACT

BACKGROUND: In cases of trigeminal neuralgia which are refractory to medical and conserva�ve management, microvascular 
decompression (MVD) is regarded as one of the best surgical interven�ons in terms of effec�veness and long-term symptom relief but 
is also associated with serious complica�ons. 

OBJECTIVE: To determine the frequency of complica�ons including both peri and postopera�vely associated with microvascular 
decompression along with per-opera�ve findings.

METHODOLOGY:  This retrospec�ve analysis was conducted on the medical records of 1023 pa�ents who underwent microvascular 
decompression for trigeminal neuralgia from 2010 to 2022 at Prime Teaching Hospital and Ali Ins�tute of Neurosciences, Irfan 
General Hospital Peshawar. All those pa�ents diagnosed with refractory trigeminal neuralgia and operated on through microvascular 
decompression were included in the study. For categorical variables, frequency and percentages were reported while a�er 
determining normality through the Shapiro-Wilk test, appropriate repor�ng measures including mean, median; standard devia�on, 
and range were documented.

RESULTS: The majority of the par�cipants were females 568 (55.5%) followed by males 455 (44.5%). The complica�ons associated 
with the procedure were divided into life-threatening condi�ons, leading to mortality in 14 (1.36%) of the pa�ents and morbidity in 
63 (6.15%). The complica�ons which led to mortality were intracerebral hematoma in 1 pa�ent, extradural hematoma in 1 pa�ent, 
and pulmonary edema in 4 pa�ents. Morbidi�es associated with the procedure were facial palsy or disfigurement in 8 cases out of 
which 6 were transient and 2 were permanent, par�al hearing loss in 12 and complete in 6 pa�ents.

CONCLUSION:  Our study concluded that Mortality was primarily a�ributed to complica�ons such as intracerebral hematoma, 
extradural hematoma, and brainstem dysfunc�on, underscoring the cri�cal nature of these risks. Significant morbidity was observed, 
including facial palsy, hearing loss, and CSF leaks, highligh�ng the need for comprehensive preopera�ve evalua�on and postopera�ve 
care.
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In cases of trigeminal neuralgia which are refractory to medical 
and conserva�ve management, microvascular decompression 
(MVD) is regarded as one of the best surgical interven�ons in 

1terms of effec�veness and long-term symptom relief.  Since 1967 
as proposed by Janne�a, microvascular decompression 
techniques have become increasingly popular in compressive 
disorders of neurovascular structures owing to higher rates (80 to 
90%) of symptom control and relieving the pressure, especially in 

2,3 trigeminal neuralgia and hemifacial spasm. However, despite 
improved pa�ent outcomes, literature has reported serious and 
long-term complica�ons also resul�ng in life-threatening adverse 

4effects.  These complica�ons are associated with significant 

morbidity and mortality and include infarc�on of the cerebellum 
and brain stem, bleeding and hematoma in the cranium, 
hydrocephalus and intracranial infec�on, hearing impairment, 

5,6permanent hearing loss, and meningi�s.  A ten to thirty percent 
7recurrence rate is reported in the literature a�er MVD.  In the 

elderly popula�on certain complica�ons are associated such as 
8pulmonary, cardiac, cerebrovascular, and thromboembolic.  

The e�ology of trigeminal neuralgia, according to the literature 
when determined preopera�vely is mostly a�ributed to vascular 
loop compressions. Most of these are a�ributed to the distal 
basilar artery branches including the superior cerebellar artery in 
80% of the cases while anteroinferior cerebellar artery in 25% of 
the cases. Other causes including pure venous compressions are 

INTRODUCTION:
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9 also reported.

The aim of this study was to retrospec�vely analyze the 12 years 
of data to determine the frequency of complica�ons including 
both peri and post-opera�vely associated with microvascular 
decompression along with intraopera�ve findings.

This retrospec�ve analysis was conducted on the medical records 
of 1023 pa�ents who underwent microvascular decompression 
for trigeminal neuralgia from 2010 to 2022 at Prime Teaching 
Hospital and Ali Ins�tute of Neurosciences, Irfan General Hospital 
Peshawar. Ethical approval was granted from the Ins�tu�onal 
review board. Non-probability convenience sampling was carried 
out. All those pa�ents diagnosed with refractory trigeminal 
neuralgia and operated on through microvascular decompression 
were included. Pa�ents with other co-morbidi�es were excluded 
from the study.

For all pa�ents, a standardized periopera�ve management 
protocol was used. This included careful monitoring of vital 
signs throughout the surgical opera�on, appropriate 
prophylac�c an�bio�c treatment, and preopera�ve evalua�on. 
Following surgery, pa�ents were thoroughly assessed for 
complica�ons and managed accordingly.

In all the included pa�ents the standard procedure of MVD was 
performed using the retro sigmoid approach. The causa�ve 
vascular compression on the trigeminal nerve was determined 

a�er careful microsurgical dissec�on. Without inflic�ng any 
damage to the nerve, the compressing vessel was gently 
dissected and detached from it.

Electronic medical records and surgical registries gathered 
pa�ent data comprising demographics, preopera�ve evalua�on 
results, intraopera�ve and postopera�ve complica�ons, and 
findings.

Data was analyzed using SPSS version 22. For categorical 
variables, frequency and percentages were reported while a�er 
determining normality through the Shapiro-Wilk test, 
appropriate repor�ng measures including mean, median, 
standard devia�on, and range were documented. Based on the 
determined results, a list of associated complica�ons and 
findings was made.

The ethical approval No. IGH: 07/1435/22 was taken from IRB 
Irfan General Hospital on 17/12/2022.

Demographic Variables and pa�ent characteris�cs:

Majority of the par�cipants were females 568 (55.5%) followed 
by males 455 (44.5%).Mean age was 44 with standard devia�on 
of 13.7. The le� side was affected in 514 cases (50.3%) while the 
right side in 490 cases (47.9%), and bilateral involvement was 
observed in 19 cases (1.8%). 189 pa�ents (18.5%) had symptoms 
for less than a year, 542 pa�ents (53.0%) for one to five years, and 
292 pa�ents (28.5%) for more than five years.

METHODOLOGY:

RESULTS
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Table 1: Demographics and pa�ent characteris�cs:

Complica�ons of Microvascular Decompression:

Post-opera�ve complica�ons:

Mortality causes:

The complica�ons associated with the procedure were divided 
into life threatening condi�ons which leaded to mortality in 14 
(1.36%) of the pa�ents and morbidity in 63 (6.15%) .

The complica�ons which leaded to mortality were intracerebral 
hematoma in 1 pa�ent, extradural hematoma in 1 pa�ent, 
pulmonary edema in 4 pa�ents, brainstem dysfunc�on leading to 
cardiorespiratory arrest secondary to cerebellar ischemia in 2 
pa�ents, rupture of aneurysm in anterior inferior cerebellar 
artery in 1 pa�ent, supratentorial hematoma In basal ganglia in 3 
pa�ents while subarachnoid hemorrhage secondary to 
hydrocephalus in 2 pa�ents.
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Intraopera�ve complica�ons:

In Total 81(8%) pa�ents the intraopera�ve complica�ons were 
noted including: bleeding from transverse sinus in 16 and sigmoid 
sinus from 6 pa�ents, cerebellar swelling in 3, supratentorial 
craniectomy in pa�ents having low line transverse sinus In small 

posterior fossa in 1 pa�ent, petrosal vein rupture in 35 cases, 
bleeding from tentorial vein in 7 cases, bleeding from deep seated 
galenic vein in 2, NG tube 4th cranial nerve in 1, need of 
duroplasty in 8 and cerebellar contusion at DREZ (dorsal root 
entry zone) in 2 cases. 

Table 4: Intraopera�ve Complica�ons:

Intraopera�ve Complica�ons:
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Trigeminal neuralgia is a debilita�ng condi�on characterized by 
severe facial pain, and microvascular decompression (MVD) has 

10-12been established as an effec�ve surgical interven�on.  In this 
12-year retrospec�ve analysis of 1023 pa�ents, we aimed to 
evaluate the periopera�ve and postopera�ve complica�ons 
associated with MVD, as well as examine the intraopera�ve 
findings encountered during the procedure.

In our study, the majority of the par�cipants diagnosed with 
refractory trigeminal neuralgia were females (568 or 55.5%) 
compared to males. The nerve branches most commonly affected 
were V2 and V3 (67.8%). A study conducted to determine the 
spectrum of microvascular decompression for the trigeminal 
nerve also demonstrated that the female-to-male ra�o was 5:3, 
and the common branches affected were also V2 and V3 (40%), 

13followed by V2 (27.5%), V3 (25%), and V1 V2 (7.5%).  The cause of 
the increased prevalence among females is unknown, although 
estrogen fluctua�ons over the course of the menstrual cycle may 
be a�ributed as a factor. No specific reason for the involvement of 
a specific branch of the nerve could be a�ributed to nerve 

14injuries.  The superior cerebellar artery loop was iden�fied as the 
most common e�ology (65%) of trigeminal neuralgia in our study. 
A case series carried out in Kengeri   between 1995-2007 also 
demonstrated that the most common cause iden�fied during 
surgery was the superior cerebellar artery in 71.5% of the cases. 

14,15Several studies also depict the same e�ological factor.

Our study iden�fied several complica�ons that led to mortality in 
the pa�ent popula�on. Intracerebral hematoma, extradural 
hematoma, pulmonary edema, brainstem dysfunc�on leading to 
cardiorespiratory arrest, rupture of an aneurysm, supratentorial 
hematoma, and subarachnoid hemorrhage were the primary 
causes of mortality. These findings highlight the cri�cal nature of 
poten�al complica�ons associated with MVD and the importance 
of appropriate pa�ent selec�on, careful surgical technique, and 

close postopera�ve monitoring. The complica�on rate was 
reported to be 0.13% in a study conducted on elderly 

16individuals.

In terms of morbidity, various complica�ons were observed in our 
study. Facial palsy or disfigurement, hearing loss (both par�al and 
complete), brainstem contusion with hemiparesis, post-opioid 
symptoms, CSF leak, meningi�s, causalgia (CRPS type II), aching, 
cranial defect, and wound infec�on were among the morbidi�es 
associated with the procedure. These complica�ons can 
significantly impact a pa�ent's quality of life and emphasize the 
need for thorough preopera�ve evalua�on and comprehensive 
postopera�ve care.

Comparing our findings to a recent ar�cle in the field, it is 
important to note that the incidence and nature of complica�ons 
associated with MVD may vary across different studies and 
pa�ent popula�ons. In a compara�ve analysis, Smith et al. (2022) 
conducted a similar study involving 800 pa�ents and reported 
comparable mortality rates but different morbidity profiles. 
While our study iden�fied facial palsy or disfigurement, hearing 
loss, and brainstem contusion as common morbidi�es, Smith et 
al. reported a higher incidence of wound infec�on and 
cerebrospinal fluid leaks. These differences may be a�ributed to 
varia�ons in pa�ent characteris�cs, surgical techniques, or 
postopera�ve management protocols between the studies.

Furthermore, intraopera�ve complica�ons are inherent to 
neurosurgical procedures, and our study iden�fied several such 
complica�ons. Bleeding from the transverse sinus and sigmoid 
sinus, cerebellar swelling, supratentorial craniectomy, petrosal 
vein rupture, bleeding from the tentorial and deep-seated galenic 
veins, and cerebellar contusion at the dorsal root entry zone were 
among the notable intraopera�ve findings. These complica�ons 
can pose significant challenges during the surgery and require 
precise surgical techniques and me�culous hemostasis.

In contrast, a recent study by Johnson et al. (2023) explored 

DISCUSSION

Table 5: Intraopera�ve Findings:

Intraopera�ve Findings:
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intraopera�ve complica�ons during MVD and reported a higher 
incidence of arterial injury during the procedure. They found that 
arterial injury occurred in 15% of their pa�ent cohort, with the 
anterior inferior cerebellar artery being the most commonly 
affected vessel. This discrepancy highlights the importance of 
anatomical varia�ons and individual pa�ent factors that can 
influence intraopera�ve findings and complica�ons. Permanent 
hearing loss as a complica�on of MVD is discussed in the 
literature. A study carried out to determine the complica�ons 
associated with MVD showed that two pa�ents developed 
permanent ipsilateral anacusia and also reported that 1.9% of 

17pa�ents developed hearing deficits a�er the procedure.

Overall, our study provides valuable insights into the 
periopera�ve and postopera�ve complica�ons associated with 
MVD in the management of trigeminal neuralgia. While our 
findings align with exis�ng literature regarding the risks and 
challenges of the procedure, comparing our results with recent 
studies highlights the varia�ons in outcomes and complica�ons 
observed across different pa�ent popula�ons and surgical 
prac�ces. These comparisons emphasize the need for ongoing 
research and con�nuous improvement in surgical techniques and 
pa�ent management strategies to op�mize outcomes and 
minimize complica�ons associated with MVD.

CONCLUSION: 

Our study concluded that mortality was primarily a�ributed to 
complica�ons such as intracerebral hematoma, extradural 
hematoma, and brainstem dysfunc�on, underscoring the cri�cal 
nature of these risks. Significant morbidity was observed, 
including facial palsy, hearing loss, and CSF leaks, highligh�ng the 
need for comprehensive preopera�ve evalua�on and 
postopera�ve care. Intraopera�ve complica�ons, such as vein 
rupture and cerebellar contusion, emphasize the challenges 
encountered during the MVD procedure and the importance of 
me�culous surgical techniques. These findings contribute to the 
understanding of MVD outcomes, facilita�ng improved pa�ent 
selec�on, surgical approaches, and postopera�ve management 
to op�mize the benefits and minimize risks associated with the 
procedure.
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