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ABSTRACT:

Background: General anaesthesia is usually performed for breast surgery but the risks and 
complications of general anaesthesia outweigh its benefits. For this, segmental thoracic spinal 
anesthesia might be an alternative to general anesthesia. 

Objectives: The objective of this study was to evaluate the effectiveness segmental thoracic 
spinal anaesthesia in breast surgery.

Methods: This prospective observational study was conducted at surgery operation theatre in 
the Shaheed Suhrawardy Medical College and Hospital, Dhaka, Bangladesh from January 2023 
to December 2023. Patients of ASA (American Society of Anesthesiologist) class I and II, ageing 
above 18 years, and BMI < 35 kg/m2 scheduled for breast surgery (modified radical mastectomy 
for carcinoma breast, lumpectomy for breast lump/gynaecomastia, and wide local excision for 
phylloids tumor) were included in this study. Segmental thoracic spinal anaesthesia was 
performed at T5-T6 space with injection 0.5% hyperbaric bupivacaine 1 ml (5mg) and fentanyl 
0.5 ml (25 microgram). Perioperative hemodynamic changes, unwanted effects, time of first 
rescue analgesic, total opioid consumption in first 24 h, patient and surgeon satisfaction score 
were recorded in a data sheet. 

Results: Sixty patients were eligible for the study but 55 patients completed the study successful-
ly. Modified radical mastectomy, Lumpectomy and Wide local excision were done in 42 (76%), 8 
(15%) and 5 (9%) patients, respectively. The mean age of the patients was 50.78±8.98 years. 
There were no significant changes in haemodynamic parameters during the intraoperative 
period. The frequency of adverse effects were minimal. Mean time for 1st dose of analgesic was 
5.8±1.8 hours and total opioid consumption was 76.77±15.7 mg in first 24 hours. Both patient 
(91%) and surgeon (95%) were highly satisfied with this technique.

Conclusions: Segmental thoracic spinal anaesthesia provides better satisfaction and fewer 
complications in patients undergoing breast surgery. This regional anaesthesia technique can be 
used effectively for breast surgeries.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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Introduction 

General anesthesia is currently the standard technique 
used for breast surgery1,2. However it has various disad-
vantages which include, but not limited to, inadequate 
pain control due to a lack of residual analgesia, higher 
stress response, higher incidence of nausea and vomiting, 
and increasing the length of hospitalization3,4,5. The 
side-effects and complications of general anesthesia 
preclude ambulatory surgery for most patients undergo-
ing breast surgery5. Regional anaesthesia can attenuate 
surgical stress response and provide better analgesia with 
reduction in postoperative opioid consumption2. 

Several regional anaesthesia techniques has been used in 
breast surgeries with promising results. All these have 
several advantages and limitations. Paravertebral block is 
associated with multiple injections, risk of pneumotho-
rax, epidural or intrathecal spread of local anaesthestic 
solution6. Thoracic epidural require expertisation and 
technically difficult and also associated with hypoten-
sion, urinary retention, PDPH and rarely epidural hema-
toma. Intrapleural block requires larger volumes of local 
anaesthetic to get anaesthesia but risk of pneumothorax, 
risk of retention of secretions, respiratory muscle 
dysfunction. Intercostal nerve blocks requires multiple 
injections and also associated with risk of incomplete 
block and greater risk of pneumothorax. PEC blocks 
associated with risk of intra vascular injection, pleural 
injury and risk of brachial plexus block. However, 
regional anaesthesia including central neuraxial block 
proved that it eliminate the need for airway manipulation 
and was associated with 50% Reduction in PPC (post-op-
erative pulmonary complications)7,8,9. 

There is currently renewed attention to thoracic segmen-
tal spinal anaesthesia for several common surgeries10,11. It 
has been used for patients undergoing surgery with major 
medical problems and demonstrated as a safe and effec-
tive method for various surgeries including breast and 
abdominal cancer surgery1-3. However, there is signifi-
cant debate regarding this practice around the world. The 
main concerns are fear of iatrogenic injury to the spinal 
cord, cephalad spread of local anaesthetic causing a 
complete block, and haemodynamic instability owing to 
blockade of cardio accelerator sympathetic fibres12.

In recent studies, it was found that the space between the 
duramater and spinal cord in thoracic region measured 
with MRI was 5.19 mm at T2, 7.75 mm at T5, and 5.88 

mm at T10 and also that the spinal cord and the cauda 
equina are touching the duramater posteriorly in the 
lumbar region and anteriorly in the thoracic region13. The 
angle of insertion of the spinal needle at T5 and T6 
(almost 50°) further elongates the distance from the tip to 
the posterior surface of the cord13.

In comparison to general anaesthesia or lumbar 
subarachnoid block, thoracic segmental spinal anaesthe-
sia has several advantages. Segmental spinal anesthesia 
involves the blockade of specific segments at the thoracic 
level. Furthermore, the anesthetic dose requirement 
during the procedure is lower, which minimally affects 
cardiovascular stability14. This technique can be valuable 
for providing greater hemodynamic stability, better 
analgesia, with higher patient satisfaction, lesser 
incidence of nausea, vomiting and reduced postanaesthe-
sia care stay3-5,12. This study was planned to evaluate the 
effectiveness of segmental thoracic spinal anaesthesia in 
different breast surgeries.

Materials and methods 

The present study was conducted at Shaheed Suhrawardy 
Medical College and Hospital, Dhaka, Bangladesh from 
January 2023 to December 2023. The objectives of the 
study was explained to the patients in easily understand-
able local language and then informed written consent 
was obtained from them who fulfill the inclusion and 
exclusion criteria. Patients aging 18-65 years of both sex, 
ASA class I or II undergoing elective breast surgery 
(modified radical mastectomy for carcinoma breast, 
lumpectomy for breast lump/gynaecomastia, and wide 
local excision for phylloids tumor) and BMI < 35 Kg/m2 
were included in this study. The exclusion criteria were 
as follows: Pregnant patient; patient with bleeding disor-
der and cardiovascular disease; presence of infection in 
the site of block; known allergy to local anesthetic; 
patients with abnormalities of the spine (kyphosis or 
scoliosis), and in cases with a change in surgical plan or 
more than two attempts for performing regional anaes-
thesia procedure.

After arrival in the operating room, an 18G IV cannula 
was inserted in a peripheral vein and infusion of balanced 
crystalloid solution was started. Patient’s baseline vital 
parameters were recorded using pulse oxymeter, ECG 
and non-invasive blood pressure (NIBP). Patients were 
placed in sitting position and T5-T6 intervertebral space 
was identified. Under full aseptic precautions and skin 

age of the patients was 50.78±8.98 years. The mean body 
mass index was 26.67±0.57 kg/m2. The demographic 
characteristics of all patients are demonstrated in Table 1.

Table 1: Distribution of the patients by demographic 
characteristics

Values were expressed as Mean ± SD and absolute 
number (within parenthesis percentage over column 
total) 

There had been no significant changes in mean heart rate 
except at the end of the 6th hours during the postopera-
tive period. It is shown in Figure 1.

Figure 1: Changes of heart rate in different time intervals

Figure 2 depicted the perioperative mean arterial 
pressure and there were no significant changes except in 
the 6th hours of postoperative period.

Figure 2: Changes of MAP (mean arterial pressure) in 
different time intervals

Only 5 (9%) patients developed hypotension and 4 (7%) 
developed bradycardia. Seven (13%) participants 
complained of nausea/vomiting. One patient experienced 
paraesthesia during needle insertion and 1 (2%) patient 
complained of mild itching. Two (4%) had mild respira-
tory distress. Table 2 showed the frequency of unwanted 
effects.

Table 2: Frequency of unwanted effects

Most of the surgeons (95%) were satisfied with this 
anesthesia technique. The majority of the patients (91%) 
were very satisfied with the procedure and were comfort-
able during surgery (Table 3).

Table 3: Satisfaction of both patient and surgeon

The time of 1st dose of analgesic demand and total opioid 
consumption of the patients were presented in Figure 3. 
The mean time for 1st dose of analgesic was 5.8±1.8 
hours and total opioid consumption was 76.77±15.7 mg 
in first 24 hours.

Figure 3: Time of 1st dose of analgesic demand and total 
opioid consumption

Discussion  

Thoracic spinal anaesthesia was first performed by 
Thomas Jonnesco in early 190816,17. Subsequently 
anaesthetists around the world have gained interest in 
this unconventional technique. Kirschner described the 
technique for segmental spinal anaesthesia in 193217. In 
1934 and 1935, Etherington-Wilson narrated some 
explanations for the block of spinal roots intratechally18. 
However, segmental spinal anesthesia in the thoracic 
level remains the most controversial technique amongst 
anesthesiologists due to the fear of spinal cord injury. 
Paliwal et al.2 Chandra et al.14 and Elakany23 have provid-
ed some evidence that segmental spinal anaesthesia can 
be used for breast surgeries. This study reveals that 
thoracic spinal anaesthesia can be used to provide a 
segmental block sufficient enough to perform breast 
surgeries in ASA I and II patients.

Issues related to thoracic spinal anaesthesia includes 
neurological damage because of a puncture at a higher 
level, ventilation impairment due to the involvement of 
the diaphragm, and hemodynamic alterations due to the 
higher block. Many studies in the literature that showed 
that the accidental puncture of the dura, even at high 
thoracic space, does not lead to any neurological 
damage14. Lee et al. measured medial sagittal slices of the 
thoracic and lumbar region with the help of magnetic 
resonance imaging in 19 patients. The maximum statisti-
cal distance between the posterior dura and cord was 
found to be more at T6 with 9.5±1.8 mm than at T12 
level with 3.7±1.2 mm. They found a greater space at the 
mid-thoracic level than the lumbar region, sufficient 
enough for intrathecal drugs13. Imbelloni et al. investigat-
ed on magnetic resonance imaging of the thoracic spine 
and concluded that the maximum distance between the 
dura mater and the spinal cord is usually at the level of 
T5-T6 intervertebral space12. In this study, T5-T6 space 
was chosen because it has a maximum distance of 7.75 
mm in comparison to other spaces.

There is the possibility of high spinal from cephalad 
spread of local anesthetic and effect on ventilatory mech-
anism. In our study, ventilatory parameters were well 
preserved and peripheral oxygen saturation (SpO2) was 
maintained around 97-99%. The diaphragm which is the 
main inspiratory muscle is unaffected as it is innervated 
from the cervical level and the process of expiration is 
normally a passive phenomenon but forceful expiration 

and coughing may be affected under this technique19. 
Large dose of local anesthetics can produce disastrous 
effects. To minimize the risk, we have used lower volume 
of local anaesthetics (1.5 ml).

Another important concern of thoracic spinal anaesthesia 
is the hemodynamic derangement. In the present study, 
haemodynamic changes were minimal throughout the 
intraoperative period. It may be due to the fact that all the 
patients were belong to ASA I and II, and adequately 
preloaded. Another possible mechanism is the presence 
of low CSF volume and thinner nerve route at the thorac-
ic level and sparing of the lower extremities led to less 
vasodilatation in comparison to the block at the lumbar 
level2. Fewer hemodynamic alterations were also report-
ed in the other studies2,13,14,23. 

In many published literature, plain bupivacaine was used 
for thoracic segmental block1,2,3,10. Madishetti successful-
ly conducted segmental thoracic anesthesia to a patient 
with bronchiectasis with 1 ml 0.5% Bupivacaine heavy 
and 20 mcg Fentanyl in T5-T6 Space using the Quincke 
Babcock needle20. Heisnam et al. also performed 
segmental spinal anaesthesia with heavy bupivacaine at 
T10-T11 interspace for laparoscopic cholecystectomy21. 
In our study, we have used 1 ml 0.5% Bupivacaine heavy 
and 0.5 ml (25 mcg) Fentanyl.

In the present study, the frequency of all side-effects 
were low and easily managed. Minimal hemodynamic 
changes were also reported by Gupta et al.22 during their 
study about thoracic epidural anaesthesia for elective 
laparoscopic cholecystectomy. van Zundert et al.3 and 
Heisnam et al.21 also observed minimal side effects in 
segmental thoracic spinal anaesthesia for laparoscopic 
cholecystectomy. Paliwal et al.2 and Chandra et al.14 also 
reported fewer unwanted effects in thoracic segmental 
block for breast surgery. Paresthesia is not desired but 
can occur with any technique of spinal anaesthesia. 
Imbelloni et al. showed the incidence of paresthesia in a 
study with 300 patients subjected to thoracic spinal punc-
ture at T10-11 was 4.67% in the cut needle and 8.67% in 
the pencil point needle group24. Paraesthesia was also 
reported by other investigators2,3,14,23. In this study, one 
patient (2%) experienced paresthesia during insertion of 
the spinal needle, symptoms promptly responded to 
needle withdrawal and did not lead to any postoperative 
sequelae.

Thoracic segmental spinal anaesthesia technique has 
been studied for patient satisfaction and results were 
expressed in percentage1,2,14,23. In our study, we have 
assessed both patient and surgeon satisfaction which 
demonstrated higher satisfaction related to this technique 
due to motor control of lower limbs, early mobilization, 
good analgesia, and low incidence of PONV. Paliwal et 
al.2, Chandra et al.14 and Elakany23 also found better 
patient and surgeon satisfaction score in breast surgery 
under thoracic spinal anaesthesia. 

Adequate pain control is very important for better 
postoperative period and early hospital discharge23. 
Paliwal et al.2, Chandra et al.14 and Elakany23 have found 
that the length of stay in the recovery room and in the 
hospital was less due to less postoperative pain. We have 
also found that the duration of analgesia was longer. This 
is attributed to the residual analgesic effect of local 
anesthetic and fentanyl in subarachnoid space.

Limitation of the study

The study was conducted in a single center and was 
accomplished on a small group of patients, so that the 
results may not reflect the entire population of the coun-
try.

Conclusion 

This study demonstrates that breast surgery can be done 
successfully and effectively under segmental thoracic 
spinal anaesthesia. It provides better intraoperative 
conditions which increase the satisfaction level of 
surgeons and patients. This technique can be an alterna-
tive to general anaesthesia in patients undergoing MRM 
and other localized breast surgeries.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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mm at T10 and also that the spinal cord and the cauda 
equina are touching the duramater posteriorly in the 
lumbar region and anteriorly in the thoracic region13. The 
angle of insertion of the spinal needle at T5 and T6 
(almost 50°) further elongates the distance from the tip to 
the posterior surface of the cord13.

In comparison to general anaesthesia or lumbar 
subarachnoid block, thoracic segmental spinal anaesthe-
sia has several advantages. Segmental spinal anesthesia 
involves the blockade of specific segments at the thoracic 
level. Furthermore, the anesthetic dose requirement 
during the procedure is lower, which minimally affects 
cardiovascular stability14. This technique can be valuable 
for providing greater hemodynamic stability, better 
analgesia, with higher patient satisfaction, lesser 
incidence of nausea, vomiting and reduced postanaesthe-
sia care stay3-5,12. This study was planned to evaluate the 
effectiveness of segmental thoracic spinal anaesthesia in 
different breast surgeries.

Materials and methods 

The present study was conducted at Shaheed Suhrawardy 
Medical College and Hospital, Dhaka, Bangladesh from 
January 2023 to December 2023. The objectives of the 
study was explained to the patients in easily understand-
able local language and then informed written consent 
was obtained from them who fulfill the inclusion and 
exclusion criteria. Patients aging 18-65 years of both sex, 
ASA class I or II undergoing elective breast surgery 
(modified radical mastectomy for carcinoma breast, 
lumpectomy for breast lump/gynaecomastia, and wide 
local excision for phylloids tumor) and BMI < 35 Kg/m2 
were included in this study. The exclusion criteria were 
as follows: Pregnant patient; patient with bleeding disor-
der and cardiovascular disease; presence of infection in 
the site of block; known allergy to local anesthetic; 
patients with abnormalities of the spine (kyphosis or 
scoliosis), and in cases with a change in surgical plan or 
more than two attempts for performing regional anaes-
thesia procedure.

After arrival in the operating room, an 18G IV cannula 
was inserted in a peripheral vein and infusion of balanced 
crystalloid solution was started. Patient’s baseline vital 
parameters were recorded using pulse oxymeter, ECG 
and non-invasive blood pressure (NIBP). Patients were 
placed in sitting position and T5-T6 intervertebral space 
was identified. Under full aseptic precautions and skin 

infiltration with (1% lignocaine) local anesthetics, a 
quincke babcock spinal needle 25G was placed in 
mid-line/paramedian approach. Correct placement was 
confirmed by free flow of clear CSF. Then, 1 ml of 0.5% 
hyperbaric bupivacaine (5 mg) mixed with 0.5 ml of 
fentanyl (25 microgram) was injected and patients were 
placed in supine position immediately.

After that, clinical examination was done to assess the 
sensory and motor block along with heart rate, blood 
pressure, and SpO2. The vital parameters were recorded 
in regular interval until the end of surgery. The level of 
sensory block was assessed by pinprick, and motor block 
was assessed by Epidural scoring scale for arm move-
ments (ESSAM) score for upper limb [hand grip 
(T1/C8), wrist flexion (C8/C7), and elbow flexion 
(C6/C5)]15 and modified Bromage scale for lower limb 
(0 = able to lift extended legs; 1 = just able to flex knees, 
full ankle movement; 2 = no knee movement, some ankle 
movement; 3 = complete paralysis)3.

Once the block was considered adequate (minimum 
block T2–T8), and patients were sedated by 1 mg midaz-
olam intravenously. All patients were given oxygen 
supplementation at 5 L/min with facemask. Adverse 
effects were treated accordingly e.g hypotension with 
ephedrine, bradycardia with atropine as i.v. boluses as 
required, and nausea or vomiting was treated with 
Ondansetron 4 mg. After surgery, patients were trans-
ferred to the recovery room and from there to ward after 
complete regression of the block. The objectives of this 
study were intraoperative hemodynamic changes, 
perioperative complications, time of first rescue analge-
sic, total opioid consumption in first 24 h, patient and 
surgeon satisfaction score.

Collected data were analyzed using SPSS (Statistical 
Package for Social Sciences) for Windows, version23.0. 
Qualitative variables were expressed as frequency and 
percentages. Quantitative data were expressed in mean ± 
standard deviation. The results were presented using 
tables and figures.

Results:

A total of 60 patients were eligible for the study out of 
which five patients were removed from the study (two of 
them due to a change in the surgical plan and three of 
them required general anesthesia). Therefore, 55 patients 
enrolled and completed the study successfully. The mean 

age of the patients was 50.78±8.98 years. The mean body 
mass index was 26.67±0.57 kg/m2. The demographic 
characteristics of all patients are demonstrated in Table 1.

Table 1: Distribution of the patients by demographic 
characteristics

Values were expressed as Mean ± SD and absolute 
number (within parenthesis percentage over column 
total) 

There had been no significant changes in mean heart rate 
except at the end of the 6th hours during the postopera-
tive period. It is shown in Figure 1.

Figure 1: Changes of heart rate in different time intervals

Figure 2 depicted the perioperative mean arterial 
pressure and there were no significant changes except in 
the 6th hours of postoperative period.

Figure 2: Changes of MAP (mean arterial pressure) in 
different time intervals

Only 5 (9%) patients developed hypotension and 4 (7%) 
developed bradycardia. Seven (13%) participants 
complained of nausea/vomiting. One patient experienced 
paraesthesia during needle insertion and 1 (2%) patient 
complained of mild itching. Two (4%) had mild respira-
tory distress. Table 2 showed the frequency of unwanted 
effects.

Table 2: Frequency of unwanted effects

Most of the surgeons (95%) were satisfied with this 
anesthesia technique. The majority of the patients (91%) 
were very satisfied with the procedure and were comfort-
able during surgery (Table 3).

Table 3: Satisfaction of both patient and surgeon

The time of 1st dose of analgesic demand and total opioid 
consumption of the patients were presented in Figure 3. 
The mean time for 1st dose of analgesic was 5.8±1.8 
hours and total opioid consumption was 76.77±15.7 mg 
in first 24 hours.

Figure 3: Time of 1st dose of analgesic demand and total 
opioid consumption

Discussion  

Thoracic spinal anaesthesia was first performed by 
Thomas Jonnesco in early 190816,17. Subsequently 
anaesthetists around the world have gained interest in 
this unconventional technique. Kirschner described the 
technique for segmental spinal anaesthesia in 193217. In 
1934 and 1935, Etherington-Wilson narrated some 
explanations for the block of spinal roots intratechally18. 
However, segmental spinal anesthesia in the thoracic 
level remains the most controversial technique amongst 
anesthesiologists due to the fear of spinal cord injury. 
Paliwal et al.2 Chandra et al.14 and Elakany23 have provid-
ed some evidence that segmental spinal anaesthesia can 
be used for breast surgeries. This study reveals that 
thoracic spinal anaesthesia can be used to provide a 
segmental block sufficient enough to perform breast 
surgeries in ASA I and II patients.

Issues related to thoracic spinal anaesthesia includes 
neurological damage because of a puncture at a higher 
level, ventilation impairment due to the involvement of 
the diaphragm, and hemodynamic alterations due to the 
higher block. Many studies in the literature that showed 
that the accidental puncture of the dura, even at high 
thoracic space, does not lead to any neurological 
damage14. Lee et al. measured medial sagittal slices of the 
thoracic and lumbar region with the help of magnetic 
resonance imaging in 19 patients. The maximum statisti-
cal distance between the posterior dura and cord was 
found to be more at T6 with 9.5±1.8 mm than at T12 
level with 3.7±1.2 mm. They found a greater space at the 
mid-thoracic level than the lumbar region, sufficient 
enough for intrathecal drugs13. Imbelloni et al. investigat-
ed on magnetic resonance imaging of the thoracic spine 
and concluded that the maximum distance between the 
dura mater and the spinal cord is usually at the level of 
T5-T6 intervertebral space12. In this study, T5-T6 space 
was chosen because it has a maximum distance of 7.75 
mm in comparison to other spaces.

There is the possibility of high spinal from cephalad 
spread of local anesthetic and effect on ventilatory mech-
anism. In our study, ventilatory parameters were well 
preserved and peripheral oxygen saturation (SpO2) was 
maintained around 97-99%. The diaphragm which is the 
main inspiratory muscle is unaffected as it is innervated 
from the cervical level and the process of expiration is 
normally a passive phenomenon but forceful expiration 

and coughing may be affected under this technique19. 
Large dose of local anesthetics can produce disastrous 
effects. To minimize the risk, we have used lower volume 
of local anaesthetics (1.5 ml).

Another important concern of thoracic spinal anaesthesia 
is the hemodynamic derangement. In the present study, 
haemodynamic changes were minimal throughout the 
intraoperative period. It may be due to the fact that all the 
patients were belong to ASA I and II, and adequately 
preloaded. Another possible mechanism is the presence 
of low CSF volume and thinner nerve route at the thorac-
ic level and sparing of the lower extremities led to less 
vasodilatation in comparison to the block at the lumbar 
level2. Fewer hemodynamic alterations were also report-
ed in the other studies2,13,14,23. 

In many published literature, plain bupivacaine was used 
for thoracic segmental block1,2,3,10. Madishetti successful-
ly conducted segmental thoracic anesthesia to a patient 
with bronchiectasis with 1 ml 0.5% Bupivacaine heavy 
and 20 mcg Fentanyl in T5-T6 Space using the Quincke 
Babcock needle20. Heisnam et al. also performed 
segmental spinal anaesthesia with heavy bupivacaine at 
T10-T11 interspace for laparoscopic cholecystectomy21. 
In our study, we have used 1 ml 0.5% Bupivacaine heavy 
and 0.5 ml (25 mcg) Fentanyl.

In the present study, the frequency of all side-effects 
were low and easily managed. Minimal hemodynamic 
changes were also reported by Gupta et al.22 during their 
study about thoracic epidural anaesthesia for elective 
laparoscopic cholecystectomy. van Zundert et al.3 and 
Heisnam et al.21 also observed minimal side effects in 
segmental thoracic spinal anaesthesia for laparoscopic 
cholecystectomy. Paliwal et al.2 and Chandra et al.14 also 
reported fewer unwanted effects in thoracic segmental 
block for breast surgery. Paresthesia is not desired but 
can occur with any technique of spinal anaesthesia. 
Imbelloni et al. showed the incidence of paresthesia in a 
study with 300 patients subjected to thoracic spinal punc-
ture at T10-11 was 4.67% in the cut needle and 8.67% in 
the pencil point needle group24. Paraesthesia was also 
reported by other investigators2,3,14,23. In this study, one 
patient (2%) experienced paresthesia during insertion of 
the spinal needle, symptoms promptly responded to 
needle withdrawal and did not lead to any postoperative 
sequelae.

Thoracic segmental spinal anaesthesia technique has 
been studied for patient satisfaction and results were 
expressed in percentage1,2,14,23. In our study, we have 
assessed both patient and surgeon satisfaction which 
demonstrated higher satisfaction related to this technique 
due to motor control of lower limbs, early mobilization, 
good analgesia, and low incidence of PONV. Paliwal et 
al.2, Chandra et al.14 and Elakany23 also found better 
patient and surgeon satisfaction score in breast surgery 
under thoracic spinal anaesthesia. 

Adequate pain control is very important for better 
postoperative period and early hospital discharge23. 
Paliwal et al.2, Chandra et al.14 and Elakany23 have found 
that the length of stay in the recovery room and in the 
hospital was less due to less postoperative pain. We have 
also found that the duration of analgesia was longer. This 
is attributed to the residual analgesic effect of local 
anesthetic and fentanyl in subarachnoid space.

Limitation of the study

The study was conducted in a single center and was 
accomplished on a small group of patients, so that the 
results may not reflect the entire population of the coun-
try.

Conclusion 

This study demonstrates that breast surgery can be done 
successfully and effectively under segmental thoracic 
spinal anaesthesia. It provides better intraoperative 
conditions which increase the satisfaction level of 
surgeons and patients. This technique can be an alterna-
tive to general anaesthesia in patients undergoing MRM 
and other localized breast surgeries.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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mm at T10 and also that the spinal cord and the cauda 
equina are touching the duramater posteriorly in the 
lumbar region and anteriorly in the thoracic region13. The 
angle of insertion of the spinal needle at T5 and T6 
(almost 50°) further elongates the distance from the tip to 
the posterior surface of the cord13.

In comparison to general anaesthesia or lumbar 
subarachnoid block, thoracic segmental spinal anaesthe-
sia has several advantages. Segmental spinal anesthesia 
involves the blockade of specific segments at the thoracic 
level. Furthermore, the anesthetic dose requirement 
during the procedure is lower, which minimally affects 
cardiovascular stability14. This technique can be valuable 
for providing greater hemodynamic stability, better 
analgesia, with higher patient satisfaction, lesser 
incidence of nausea, vomiting and reduced postanaesthe-
sia care stay3-5,12. This study was planned to evaluate the 
effectiveness of segmental thoracic spinal anaesthesia in 
different breast surgeries.

Materials and methods 

The present study was conducted at Shaheed Suhrawardy 
Medical College and Hospital, Dhaka, Bangladesh from 
January 2023 to December 2023. The objectives of the 
study was explained to the patients in easily understand-
able local language and then informed written consent 
was obtained from them who fulfill the inclusion and 
exclusion criteria. Patients aging 18-65 years of both sex, 
ASA class I or II undergoing elective breast surgery 
(modified radical mastectomy for carcinoma breast, 
lumpectomy for breast lump/gynaecomastia, and wide 
local excision for phylloids tumor) and BMI < 35 Kg/m2 
were included in this study. The exclusion criteria were 
as follows: Pregnant patient; patient with bleeding disor-
der and cardiovascular disease; presence of infection in 
the site of block; known allergy to local anesthetic; 
patients with abnormalities of the spine (kyphosis or 
scoliosis), and in cases with a change in surgical plan or 
more than two attempts for performing regional anaes-
thesia procedure.

After arrival in the operating room, an 18G IV cannula 
was inserted in a peripheral vein and infusion of balanced 
crystalloid solution was started. Patient’s baseline vital 
parameters were recorded using pulse oxymeter, ECG 
and non-invasive blood pressure (NIBP). Patients were 
placed in sitting position and T5-T6 intervertebral space 
was identified. Under full aseptic precautions and skin 

age of the patients was 50.78±8.98 years. The mean body 
mass index was 26.67±0.57 kg/m2. The demographic 
characteristics of all patients are demonstrated in Table 1.

Table 1: Distribution of the patients by demographic 
characteristics

Values were expressed as Mean ± SD and absolute 
number (within parenthesis percentage over column 
total) 

There had been no significant changes in mean heart rate 
except at the end of the 6th hours during the postopera-
tive period. It is shown in Figure 1.

Figure 1: Changes of heart rate in different time intervals

Figure 2 depicted the perioperative mean arterial 
pressure and there were no significant changes except in 
the 6th hours of postoperative period.

Figure 2: Changes of MAP (mean arterial pressure) in 
different time intervals

Only 5 (9%) patients developed hypotension and 4 (7%) 
developed bradycardia. Seven (13%) participants 
complained of nausea/vomiting. One patient experienced 
paraesthesia during needle insertion and 1 (2%) patient 
complained of mild itching. Two (4%) had mild respira-
tory distress. Table 2 showed the frequency of unwanted 
effects.

Table 2: Frequency of unwanted effects

Most of the surgeons (95%) were satisfied with this 
anesthesia technique. The majority of the patients (91%) 
were very satisfied with the procedure and were comfort-
able during surgery (Table 3).

Table 3: Satisfaction of both patient and surgeon

The time of 1st dose of analgesic demand and total opioid 
consumption of the patients were presented in Figure 3. 
The mean time for 1st dose of analgesic was 5.8±1.8 
hours and total opioid consumption was 76.77±15.7 mg 
in first 24 hours.

Figure 3: Time of 1st dose of analgesic demand and total 
opioid consumption

Discussion  

Thoracic spinal anaesthesia was first performed by 
Thomas Jonnesco in early 190816,17. Subsequently 
anaesthetists around the world have gained interest in 
this unconventional technique. Kirschner described the 
technique for segmental spinal anaesthesia in 193217. In 
1934 and 1935, Etherington-Wilson narrated some 
explanations for the block of spinal roots intratechally18. 
However, segmental spinal anesthesia in the thoracic 
level remains the most controversial technique amongst 
anesthesiologists due to the fear of spinal cord injury. 
Paliwal et al.2 Chandra et al.14 and Elakany23 have provid-
ed some evidence that segmental spinal anaesthesia can 
be used for breast surgeries. This study reveals that 
thoracic spinal anaesthesia can be used to provide a 
segmental block sufficient enough to perform breast 
surgeries in ASA I and II patients.

Issues related to thoracic spinal anaesthesia includes 
neurological damage because of a puncture at a higher 
level, ventilation impairment due to the involvement of 
the diaphragm, and hemodynamic alterations due to the 
higher block. Many studies in the literature that showed 
that the accidental puncture of the dura, even at high 
thoracic space, does not lead to any neurological 
damage14. Lee et al. measured medial sagittal slices of the 
thoracic and lumbar region with the help of magnetic 
resonance imaging in 19 patients. The maximum statisti-
cal distance between the posterior dura and cord was 
found to be more at T6 with 9.5±1.8 mm than at T12 
level with 3.7±1.2 mm. They found a greater space at the 
mid-thoracic level than the lumbar region, sufficient 
enough for intrathecal drugs13. Imbelloni et al. investigat-
ed on magnetic resonance imaging of the thoracic spine 
and concluded that the maximum distance between the 
dura mater and the spinal cord is usually at the level of 
T5-T6 intervertebral space12. In this study, T5-T6 space 
was chosen because it has a maximum distance of 7.75 
mm in comparison to other spaces.

There is the possibility of high spinal from cephalad 
spread of local anesthetic and effect on ventilatory mech-
anism. In our study, ventilatory parameters were well 
preserved and peripheral oxygen saturation (SpO2) was 
maintained around 97-99%. The diaphragm which is the 
main inspiratory muscle is unaffected as it is innervated 
from the cervical level and the process of expiration is 
normally a passive phenomenon but forceful expiration 

and coughing may be affected under this technique19. 
Large dose of local anesthetics can produce disastrous 
effects. To minimize the risk, we have used lower volume 
of local anaesthetics (1.5 ml).

Another important concern of thoracic spinal anaesthesia 
is the hemodynamic derangement. In the present study, 
haemodynamic changes were minimal throughout the 
intraoperative period. It may be due to the fact that all the 
patients were belong to ASA I and II, and adequately 
preloaded. Another possible mechanism is the presence 
of low CSF volume and thinner nerve route at the thorac-
ic level and sparing of the lower extremities led to less 
vasodilatation in comparison to the block at the lumbar 
level2. Fewer hemodynamic alterations were also report-
ed in the other studies2,13,14,23. 

In many published literature, plain bupivacaine was used 
for thoracic segmental block1,2,3,10. Madishetti successful-
ly conducted segmental thoracic anesthesia to a patient 
with bronchiectasis with 1 ml 0.5% Bupivacaine heavy 
and 20 mcg Fentanyl in T5-T6 Space using the Quincke 
Babcock needle20. Heisnam et al. also performed 
segmental spinal anaesthesia with heavy bupivacaine at 
T10-T11 interspace for laparoscopic cholecystectomy21. 
In our study, we have used 1 ml 0.5% Bupivacaine heavy 
and 0.5 ml (25 mcg) Fentanyl.

In the present study, the frequency of all side-effects 
were low and easily managed. Minimal hemodynamic 
changes were also reported by Gupta et al.22 during their 
study about thoracic epidural anaesthesia for elective 
laparoscopic cholecystectomy. van Zundert et al.3 and 
Heisnam et al.21 also observed minimal side effects in 
segmental thoracic spinal anaesthesia for laparoscopic 
cholecystectomy. Paliwal et al.2 and Chandra et al.14 also 
reported fewer unwanted effects in thoracic segmental 
block for breast surgery. Paresthesia is not desired but 
can occur with any technique of spinal anaesthesia. 
Imbelloni et al. showed the incidence of paresthesia in a 
study with 300 patients subjected to thoracic spinal punc-
ture at T10-11 was 4.67% in the cut needle and 8.67% in 
the pencil point needle group24. Paraesthesia was also 
reported by other investigators2,3,14,23. In this study, one 
patient (2%) experienced paresthesia during insertion of 
the spinal needle, symptoms promptly responded to 
needle withdrawal and did not lead to any postoperative 
sequelae.

Thoracic segmental spinal anaesthesia technique has 
been studied for patient satisfaction and results were 
expressed in percentage1,2,14,23. In our study, we have 
assessed both patient and surgeon satisfaction which 
demonstrated higher satisfaction related to this technique 
due to motor control of lower limbs, early mobilization, 
good analgesia, and low incidence of PONV. Paliwal et 
al.2, Chandra et al.14 and Elakany23 also found better 
patient and surgeon satisfaction score in breast surgery 
under thoracic spinal anaesthesia. 

Adequate pain control is very important for better 
postoperative period and early hospital discharge23. 
Paliwal et al.2, Chandra et al.14 and Elakany23 have found 
that the length of stay in the recovery room and in the 
hospital was less due to less postoperative pain. We have 
also found that the duration of analgesia was longer. This 
is attributed to the residual analgesic effect of local 
anesthetic and fentanyl in subarachnoid space.

Limitation of the study

The study was conducted in a single center and was 
accomplished on a small group of patients, so that the 
results may not reflect the entire population of the coun-
try.

Conclusion 

This study demonstrates that breast surgery can be done 
successfully and effectively under segmental thoracic 
spinal anaesthesia. It provides better intraoperative 
conditions which increase the satisfaction level of 
surgeons and patients. This technique can be an alterna-
tive to general anaesthesia in patients undergoing MRM 
and other localized breast surgeries.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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mm at T10 and also that the spinal cord and the cauda 
equina are touching the duramater posteriorly in the 
lumbar region and anteriorly in the thoracic region13. The 
angle of insertion of the spinal needle at T5 and T6 
(almost 50°) further elongates the distance from the tip to 
the posterior surface of the cord13.

In comparison to general anaesthesia or lumbar 
subarachnoid block, thoracic segmental spinal anaesthe-
sia has several advantages. Segmental spinal anesthesia 
involves the blockade of specific segments at the thoracic 
level. Furthermore, the anesthetic dose requirement 
during the procedure is lower, which minimally affects 
cardiovascular stability14. This technique can be valuable 
for providing greater hemodynamic stability, better 
analgesia, with higher patient satisfaction, lesser 
incidence of nausea, vomiting and reduced postanaesthe-
sia care stay3-5,12. This study was planned to evaluate the 
effectiveness of segmental thoracic spinal anaesthesia in 
different breast surgeries.

Materials and methods 

The present study was conducted at Shaheed Suhrawardy 
Medical College and Hospital, Dhaka, Bangladesh from 
January 2023 to December 2023. The objectives of the 
study was explained to the patients in easily understand-
able local language and then informed written consent 
was obtained from them who fulfill the inclusion and 
exclusion criteria. Patients aging 18-65 years of both sex, 
ASA class I or II undergoing elective breast surgery 
(modified radical mastectomy for carcinoma breast, 
lumpectomy for breast lump/gynaecomastia, and wide 
local excision for phylloids tumor) and BMI < 35 Kg/m2 
were included in this study. The exclusion criteria were 
as follows: Pregnant patient; patient with bleeding disor-
der and cardiovascular disease; presence of infection in 
the site of block; known allergy to local anesthetic; 
patients with abnormalities of the spine (kyphosis or 
scoliosis), and in cases with a change in surgical plan or 
more than two attempts for performing regional anaes-
thesia procedure.

After arrival in the operating room, an 18G IV cannula 
was inserted in a peripheral vein and infusion of balanced 
crystalloid solution was started. Patient’s baseline vital 
parameters were recorded using pulse oxymeter, ECG 
and non-invasive blood pressure (NIBP). Patients were 
placed in sitting position and T5-T6 intervertebral space 
was identified. Under full aseptic precautions and skin 

age of the patients was 50.78±8.98 years. The mean body 
mass index was 26.67±0.57 kg/m2. The demographic 
characteristics of all patients are demonstrated in Table 1.

Table 1: Distribution of the patients by demographic 
characteristics

Values were expressed as Mean ± SD and absolute 
number (within parenthesis percentage over column 
total) 

There had been no significant changes in mean heart rate 
except at the end of the 6th hours during the postopera-
tive period. It is shown in Figure 1.

Figure 1: Changes of heart rate in different time intervals

Figure 2 depicted the perioperative mean arterial 
pressure and there were no significant changes except in 
the 6th hours of postoperative period.

Figure 2: Changes of MAP (mean arterial pressure) in 
different time intervals

Only 5 (9%) patients developed hypotension and 4 (7%) 
developed bradycardia. Seven (13%) participants 
complained of nausea/vomiting. One patient experienced 
paraesthesia during needle insertion and 1 (2%) patient 
complained of mild itching. Two (4%) had mild respira-
tory distress. Table 2 showed the frequency of unwanted 
effects.

Table 2: Frequency of unwanted effects

Most of the surgeons (95%) were satisfied with this 
anesthesia technique. The majority of the patients (91%) 
were very satisfied with the procedure and were comfort-
able during surgery (Table 3).

Table 3: Satisfaction of both patient and surgeon

The time of 1st dose of analgesic demand and total opioid 
consumption of the patients were presented in Figure 3. 
The mean time for 1st dose of analgesic was 5.8±1.8 
hours and total opioid consumption was 76.77±15.7 mg 
in first 24 hours.

Figure 3: Time of 1st dose of analgesic demand and total 
opioid consumption

Discussion  

Thoracic spinal anaesthesia was first performed by 
Thomas Jonnesco in early 190816,17. Subsequently 
anaesthetists around the world have gained interest in 
this unconventional technique. Kirschner described the 
technique for segmental spinal anaesthesia in 193217. In 
1934 and 1935, Etherington-Wilson narrated some 
explanations for the block of spinal roots intratechally18. 
However, segmental spinal anesthesia in the thoracic 
level remains the most controversial technique amongst 
anesthesiologists due to the fear of spinal cord injury. 
Paliwal et al.2 Chandra et al.14 and Elakany23 have provid-
ed some evidence that segmental spinal anaesthesia can 
be used for breast surgeries. This study reveals that 
thoracic spinal anaesthesia can be used to provide a 
segmental block sufficient enough to perform breast 
surgeries in ASA I and II patients.

Issues related to thoracic spinal anaesthesia includes 
neurological damage because of a puncture at a higher 
level, ventilation impairment due to the involvement of 
the diaphragm, and hemodynamic alterations due to the 
higher block. Many studies in the literature that showed 
that the accidental puncture of the dura, even at high 
thoracic space, does not lead to any neurological 
damage14. Lee et al. measured medial sagittal slices of the 
thoracic and lumbar region with the help of magnetic 
resonance imaging in 19 patients. The maximum statisti-
cal distance between the posterior dura and cord was 
found to be more at T6 with 9.5±1.8 mm than at T12 
level with 3.7±1.2 mm. They found a greater space at the 
mid-thoracic level than the lumbar region, sufficient 
enough for intrathecal drugs13. Imbelloni et al. investigat-
ed on magnetic resonance imaging of the thoracic spine 
and concluded that the maximum distance between the 
dura mater and the spinal cord is usually at the level of 
T5-T6 intervertebral space12. In this study, T5-T6 space 
was chosen because it has a maximum distance of 7.75 
mm in comparison to other spaces.

There is the possibility of high spinal from cephalad 
spread of local anesthetic and effect on ventilatory mech-
anism. In our study, ventilatory parameters were well 
preserved and peripheral oxygen saturation (SpO2) was 
maintained around 97-99%. The diaphragm which is the 
main inspiratory muscle is unaffected as it is innervated 
from the cervical level and the process of expiration is 
normally a passive phenomenon but forceful expiration 

and coughing may be affected under this technique19. 
Large dose of local anesthetics can produce disastrous 
effects. To minimize the risk, we have used lower volume 
of local anaesthetics (1.5 ml).

Another important concern of thoracic spinal anaesthesia 
is the hemodynamic derangement. In the present study, 
haemodynamic changes were minimal throughout the 
intraoperative period. It may be due to the fact that all the 
patients were belong to ASA I and II, and adequately 
preloaded. Another possible mechanism is the presence 
of low CSF volume and thinner nerve route at the thorac-
ic level and sparing of the lower extremities led to less 
vasodilatation in comparison to the block at the lumbar 
level2. Fewer hemodynamic alterations were also report-
ed in the other studies2,13,14,23. 

In many published literature, plain bupivacaine was used 
for thoracic segmental block1,2,3,10. Madishetti successful-
ly conducted segmental thoracic anesthesia to a patient 
with bronchiectasis with 1 ml 0.5% Bupivacaine heavy 
and 20 mcg Fentanyl in T5-T6 Space using the Quincke 
Babcock needle20. Heisnam et al. also performed 
segmental spinal anaesthesia with heavy bupivacaine at 
T10-T11 interspace for laparoscopic cholecystectomy21. 
In our study, we have used 1 ml 0.5% Bupivacaine heavy 
and 0.5 ml (25 mcg) Fentanyl.

In the present study, the frequency of all side-effects 
were low and easily managed. Minimal hemodynamic 
changes were also reported by Gupta et al.22 during their 
study about thoracic epidural anaesthesia for elective 
laparoscopic cholecystectomy. van Zundert et al.3 and 
Heisnam et al.21 also observed minimal side effects in 
segmental thoracic spinal anaesthesia for laparoscopic 
cholecystectomy. Paliwal et al.2 and Chandra et al.14 also 
reported fewer unwanted effects in thoracic segmental 
block for breast surgery. Paresthesia is not desired but 
can occur with any technique of spinal anaesthesia. 
Imbelloni et al. showed the incidence of paresthesia in a 
study with 300 patients subjected to thoracic spinal punc-
ture at T10-11 was 4.67% in the cut needle and 8.67% in 
the pencil point needle group24. Paraesthesia was also 
reported by other investigators2,3,14,23. In this study, one 
patient (2%) experienced paresthesia during insertion of 
the spinal needle, symptoms promptly responded to 
needle withdrawal and did not lead to any postoperative 
sequelae.

Thoracic segmental spinal anaesthesia technique has 
been studied for patient satisfaction and results were 
expressed in percentage1,2,14,23. In our study, we have 
assessed both patient and surgeon satisfaction which 
demonstrated higher satisfaction related to this technique 
due to motor control of lower limbs, early mobilization, 
good analgesia, and low incidence of PONV. Paliwal et 
al.2, Chandra et al.14 and Elakany23 also found better 
patient and surgeon satisfaction score in breast surgery 
under thoracic spinal anaesthesia. 

Adequate pain control is very important for better 
postoperative period and early hospital discharge23. 
Paliwal et al.2, Chandra et al.14 and Elakany23 have found 
that the length of stay in the recovery room and in the 
hospital was less due to less postoperative pain. We have 
also found that the duration of analgesia was longer. This 
is attributed to the residual analgesic effect of local 
anesthetic and fentanyl in subarachnoid space.

Limitation of the study

The study was conducted in a single center and was 
accomplished on a small group of patients, so that the 
results may not reflect the entire population of the coun-
try.

Conclusion 

This study demonstrates that breast surgery can be done 
successfully and effectively under segmental thoracic 
spinal anaesthesia. It provides better intraoperative 
conditions which increase the satisfaction level of 
surgeons and patients. This technique can be an alterna-
tive to general anaesthesia in patients undergoing MRM 
and other localized breast surgeries.
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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mm at T10 and also that the spinal cord and the cauda 
equina are touching the duramater posteriorly in the 
lumbar region and anteriorly in the thoracic region13. The 
angle of insertion of the spinal needle at T5 and T6 
(almost 50°) further elongates the distance from the tip to 
the posterior surface of the cord13.

In comparison to general anaesthesia or lumbar 
subarachnoid block, thoracic segmental spinal anaesthe-
sia has several advantages. Segmental spinal anesthesia 
involves the blockade of specific segments at the thoracic 
level. Furthermore, the anesthetic dose requirement 
during the procedure is lower, which minimally affects 
cardiovascular stability14. This technique can be valuable 
for providing greater hemodynamic stability, better 
analgesia, with higher patient satisfaction, lesser 
incidence of nausea, vomiting and reduced postanaesthe-
sia care stay3-5,12. This study was planned to evaluate the 
effectiveness of segmental thoracic spinal anaesthesia in 
different breast surgeries.

Materials and methods 

The present study was conducted at Shaheed Suhrawardy 
Medical College and Hospital, Dhaka, Bangladesh from 
January 2023 to December 2023. The objectives of the 
study was explained to the patients in easily understand-
able local language and then informed written consent 
was obtained from them who fulfill the inclusion and 
exclusion criteria. Patients aging 18-65 years of both sex, 
ASA class I or II undergoing elective breast surgery 
(modified radical mastectomy for carcinoma breast, 
lumpectomy for breast lump/gynaecomastia, and wide 
local excision for phylloids tumor) and BMI < 35 Kg/m2 
were included in this study. The exclusion criteria were 
as follows: Pregnant patient; patient with bleeding disor-
der and cardiovascular disease; presence of infection in 
the site of block; known allergy to local anesthetic; 
patients with abnormalities of the spine (kyphosis or 
scoliosis), and in cases with a change in surgical plan or 
more than two attempts for performing regional anaes-
thesia procedure.

After arrival in the operating room, an 18G IV cannula 
was inserted in a peripheral vein and infusion of balanced 
crystalloid solution was started. Patient’s baseline vital 
parameters were recorded using pulse oxymeter, ECG 
and non-invasive blood pressure (NIBP). Patients were 
placed in sitting position and T5-T6 intervertebral space 
was identified. Under full aseptic precautions and skin 

age of the patients was 50.78±8.98 years. The mean body 
mass index was 26.67±0.57 kg/m2. The demographic 
characteristics of all patients are demonstrated in Table 1.

Table 1: Distribution of the patients by demographic 
characteristics

Values were expressed as Mean ± SD and absolute 
number (within parenthesis percentage over column 
total) 

There had been no significant changes in mean heart rate 
except at the end of the 6th hours during the postopera-
tive period. It is shown in Figure 1.

Figure 1: Changes of heart rate in different time intervals

Figure 2 depicted the perioperative mean arterial 
pressure and there were no significant changes except in 
the 6th hours of postoperative period.

Figure 2: Changes of MAP (mean arterial pressure) in 
different time intervals

Only 5 (9%) patients developed hypotension and 4 (7%) 
developed bradycardia. Seven (13%) participants 
complained of nausea/vomiting. One patient experienced 
paraesthesia during needle insertion and 1 (2%) patient 
complained of mild itching. Two (4%) had mild respira-
tory distress. Table 2 showed the frequency of unwanted 
effects.

Table 2: Frequency of unwanted effects

Most of the surgeons (95%) were satisfied with this 
anesthesia technique. The majority of the patients (91%) 
were very satisfied with the procedure and were comfort-
able during surgery (Table 3).

Table 3: Satisfaction of both patient and surgeon

The time of 1st dose of analgesic demand and total opioid 
consumption of the patients were presented in Figure 3. 
The mean time for 1st dose of analgesic was 5.8±1.8 
hours and total opioid consumption was 76.77±15.7 mg 
in first 24 hours.

Figure 3: Time of 1st dose of analgesic demand and total 
opioid consumption

Discussion  

Thoracic spinal anaesthesia was first performed by 
Thomas Jonnesco in early 190816,17. Subsequently 
anaesthetists around the world have gained interest in 
this unconventional technique. Kirschner described the 
technique for segmental spinal anaesthesia in 193217. In 
1934 and 1935, Etherington-Wilson narrated some 
explanations for the block of spinal roots intratechally18. 
However, segmental spinal anesthesia in the thoracic 
level remains the most controversial technique amongst 
anesthesiologists due to the fear of spinal cord injury. 
Paliwal et al.2 Chandra et al.14 and Elakany23 have provid-
ed some evidence that segmental spinal anaesthesia can 
be used for breast surgeries. This study reveals that 
thoracic spinal anaesthesia can be used to provide a 
segmental block sufficient enough to perform breast 
surgeries in ASA I and II patients.

Issues related to thoracic spinal anaesthesia includes 
neurological damage because of a puncture at a higher 
level, ventilation impairment due to the involvement of 
the diaphragm, and hemodynamic alterations due to the 
higher block. Many studies in the literature that showed 
that the accidental puncture of the dura, even at high 
thoracic space, does not lead to any neurological 
damage14. Lee et al. measured medial sagittal slices of the 
thoracic and lumbar region with the help of magnetic 
resonance imaging in 19 patients. The maximum statisti-
cal distance between the posterior dura and cord was 
found to be more at T6 with 9.5±1.8 mm than at T12 
level with 3.7±1.2 mm. They found a greater space at the 
mid-thoracic level than the lumbar region, sufficient 
enough for intrathecal drugs13. Imbelloni et al. investigat-
ed on magnetic resonance imaging of the thoracic spine 
and concluded that the maximum distance between the 
dura mater and the spinal cord is usually at the level of 
T5-T6 intervertebral space12. In this study, T5-T6 space 
was chosen because it has a maximum distance of 7.75 
mm in comparison to other spaces.

There is the possibility of high spinal from cephalad 
spread of local anesthetic and effect on ventilatory mech-
anism. In our study, ventilatory parameters were well 
preserved and peripheral oxygen saturation (SpO2) was 
maintained around 97-99%. The diaphragm which is the 
main inspiratory muscle is unaffected as it is innervated 
from the cervical level and the process of expiration is 
normally a passive phenomenon but forceful expiration 

and coughing may be affected under this technique19. 
Large dose of local anesthetics can produce disastrous 
effects. To minimize the risk, we have used lower volume 
of local anaesthetics (1.5 ml).

Another important concern of thoracic spinal anaesthesia 
is the hemodynamic derangement. In the present study, 
haemodynamic changes were minimal throughout the 
intraoperative period. It may be due to the fact that all the 
patients were belong to ASA I and II, and adequately 
preloaded. Another possible mechanism is the presence 
of low CSF volume and thinner nerve route at the thorac-
ic level and sparing of the lower extremities led to less 
vasodilatation in comparison to the block at the lumbar 
level2. Fewer hemodynamic alterations were also report-
ed in the other studies2,13,14,23. 

In many published literature, plain bupivacaine was used 
for thoracic segmental block1,2,3,10. Madishetti successful-
ly conducted segmental thoracic anesthesia to a patient 
with bronchiectasis with 1 ml 0.5% Bupivacaine heavy 
and 20 mcg Fentanyl in T5-T6 Space using the Quincke 
Babcock needle20. Heisnam et al. also performed 
segmental spinal anaesthesia with heavy bupivacaine at 
T10-T11 interspace for laparoscopic cholecystectomy21. 
In our study, we have used 1 ml 0.5% Bupivacaine heavy 
and 0.5 ml (25 mcg) Fentanyl.

In the present study, the frequency of all side-effects 
were low and easily managed. Minimal hemodynamic 
changes were also reported by Gupta et al.22 during their 
study about thoracic epidural anaesthesia for elective 
laparoscopic cholecystectomy. van Zundert et al.3 and 
Heisnam et al.21 also observed minimal side effects in 
segmental thoracic spinal anaesthesia for laparoscopic 
cholecystectomy. Paliwal et al.2 and Chandra et al.14 also 
reported fewer unwanted effects in thoracic segmental 
block for breast surgery. Paresthesia is not desired but 
can occur with any technique of spinal anaesthesia. 
Imbelloni et al. showed the incidence of paresthesia in a 
study with 300 patients subjected to thoracic spinal punc-
ture at T10-11 was 4.67% in the cut needle and 8.67% in 
the pencil point needle group24. Paraesthesia was also 
reported by other investigators2,3,14,23. In this study, one 
patient (2%) experienced paresthesia during insertion of 
the spinal needle, symptoms promptly responded to 
needle withdrawal and did not lead to any postoperative 
sequelae.

Thoracic segmental spinal anaesthesia technique has 
been studied for patient satisfaction and results were 
expressed in percentage1,2,14,23. In our study, we have 
assessed both patient and surgeon satisfaction which 
demonstrated higher satisfaction related to this technique 
due to motor control of lower limbs, early mobilization, 
good analgesia, and low incidence of PONV. Paliwal et 
al.2, Chandra et al.14 and Elakany23 also found better 
patient and surgeon satisfaction score in breast surgery 
under thoracic spinal anaesthesia. 

Adequate pain control is very important for better 
postoperative period and early hospital discharge23. 
Paliwal et al.2, Chandra et al.14 and Elakany23 have found 
that the length of stay in the recovery room and in the 
hospital was less due to less postoperative pain. We have 
also found that the duration of analgesia was longer. This 
is attributed to the residual analgesic effect of local 
anesthetic and fentanyl in subarachnoid space.

Limitation of the study

The study was conducted in a single center and was 
accomplished on a small group of patients, so that the 
results may not reflect the entire population of the coun-
try.

Conclusion 

This study demonstrates that breast surgery can be done 
successfully and effectively under segmental thoracic 
spinal anaesthesia. It provides better intraoperative 
conditions which increase the satisfaction level of 
surgeons and patients. This technique can be an alterna-
tive to general anaesthesia in patients undergoing MRM 
and other localized breast surgeries.

Conflict of interest: The authors declare that they have 
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Case presentation:

A 23-year-old female, housewife hailing from Narayan-
gonj, presented with repeated convulsions and an altered 
level of consciousness to the emergency room. She had a 
history of cesarean section four days back and was 
discharged with advice. However, she developed severe 
headaches followed by repeated convulsions for 3 hours 
on the day of discharge. She was immediately brought to 
the emergency where she was found to be repeatedly 
convulsing for 2-3 minutes without any responsiveness. 

Discussion:

The spectrum of clinical features, typical radiological 
changes, and various risk factors are crucial in making a 
diagnosis of PRES3. The most common clinical symp-
toms and signs are headache, altered alertness ranging 
from drowsiness to stupor, seizures, vomiting, mental 
abnormalities including confusion and diminished 
spontaneity and speech, and abnormalities of visual 
perception1. The onset is usually subacute but may be 
heralded by a seizure. Seizures are common at the onset 
of neurologic symptoms but can also develop later. 
Seizures may begin focally but usually become general-
ized4. In this case, the patient developed repeated gener-
alized tonic-clonic convulsions for 2-3 hours along with 
impaired consciousness. This indicates status epilepticus. 
Abnormalities of visual perception are nearly always 
detectable. Patients often report blurred vision. Hemi-
anopia, visual neglect, and frank cortical blindness may 
occur1. The most common abnormality on neuroimaging 
in patients with PRES was edema involving the white 
matter in the posterior portions of the cerebral hemi-
spheres, especially bilaterally in the parieto–occipital 
regions3. Similarly in this case, a CT scan of the brain 
revealed ill-defined hypoattenuation involving the cortex 
and subcortical white matter of both parietal and occipi-
tal lobes. MRI of the brain showed extensive bilateral 
symmetrical T2W-FLAIR hyperintensity in both parie-
to-occipital and both frontal regions confirming the 
PRES diagnosis. Rapid rises in blood pressures eventual-
ly overcome the autoregulatory capabilities of the 
cerebral vasculature causing vascular leakage and resul-
tant vasogenic edema5 Another proposes that endothelial 
dysfunction is the primary culprit, which may be caused 
by various endogenous or exogenous toxins leading to 
vascular injury with resultant development of vasogenic 
edema5.  Prompt recognition is the key as timely removal 
of the precipitating factor is important to achieve favor-
able outcomes2. In patients with acute hypertension, 
gradual reduction of blood pressure should be performed 
(no more than 20–25% in the first few hours) to avoid the 
risk of cerebral, coronary, and renal ischemia6. Seizures 
are very common and the most common antiepileptics 
that have been used during hospitalization include benzo-
diazepines, levetiracetam, and phenytoin, and upon 
discharge levetiracetam and phenytoin, with the majority 
of them on a single agent7

Conclusions: 

PRES is an acute neurotoxic syndrome and the prognosis 
is highly variable. Patients with preeclampsia/eclampsia 
are found to have early recovery and good functional 
outcomes if prompt treatment is provided. 
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