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ABSTRACT

Background: Keeping the patient in a sitting or semi-sitting position for timeconsuming oncoplastic breast surgery is a major challenge for anesthesiologists
due to several considerations. This cohort study was conducted on two groups of
patients undergoing breast surgery.
Methods: Study participants were categorized into two groups: one group was
composed of normotensive women (group A) and the other group comprised
women with controlled hypertension (group B). After the induction of anesthesia
in the supine position, the position was changed to sitting and the surgery was
done in the sitting position. Hemodynamic monitoring included ECG, heart rate,
non-invasive blood pressure (NIBP), invasive blood pressure (IBP), cardiac
output (CO), arterial O2 saturation (SPO2), end-tidal CO2 (EtCO2), and
bispectral index (BIS). The amount of administrated fluid and vasopressor was
recorded for each patient. Any episode of hemodynamic instability was recorded,
too.
Results: Hemodynamic variation occurred in both groups, but the changes
were more significant in group B and the amount of fluid and vasopressor
administration was more prominent in group B. Changing the position caused no
significant variation in BIS, SPO2, and EtCO2 in the two groups.
Conclusions: The sitting position can be safe for time-consuming oncoplastic
breast surgery using adequate hemodynamic monitoring. Hemodynamic changes
are more significant in patients with controlled hypertension, and more medical
interference is needed for these patients.

Introduction
Breast surgery with conservative strategies is a
1
preferable method for most cases with breast cancer.
However, in the postoperative period, some women
are not satisfied with the result because of aesthetic
reasons.2, 3 The main cause is the presence of size
1-3
changes in the breast and asymmetry. In recent
years, surgeons in this field pay much attention
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to this matter, and try to provide a better breast shape
and symmetry.2-9 Today, oncoplastic breast surgeons
employ plastic surgery principles to obtain
aesthetically acceptable results.3-6 One of these
principles is keeping the patient in a breast hanging
position; either a sitting or a semi-sitting position, to
save and reconstruct the physiologic shape of the
breast.8-17 For this time-consuming type of surgery,
there are variable methods of anesthesia, and general
anesthesia is one of the preferable methods.18, 19
Keeping the patient in the sitting or semi-sitting
position is an important challenge for anesthesiologists because of several considerations, 20, 21
including limited access to the airway due to surgical
draping; hypotension during positioning due to
blunted sympathetic reflex in the anesthetized
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patient;
cerebral blood insufficiency, especially
when tht mean arterial blood pressure is less than
70mmHg; etc.23, 24 This is a study on hemodynamic
changes of patients with breast cancer who
underwent oncoplastic breast surgery in the sitting
position.
Methods
This prospective cohort study was conducted in
the breast surgery operating room of Imam
Khomeini General Hospital for one year from
January 2015 to January 2016. In this period, all
patients who were scheduled for oncoplastic breast
surgery in the sitting position and met the criteria
were enrolled in the study after obtaining the
institutional ethics committee approval. There was
no intervention in the study protocol for the patients
other than close haemodynamic monitoring. Women
aged 20-50 years in the early stages of breast cancer
who were otherwise healthy or with controlled
hypertension were divided into two groups:
normotensive patients in group A and patients with
controlled early stages of hypertension in group B.
Exclusion criteria were a history of cervical spine
pathology, rheumatologic diseases, cardiovascular
diseases, diabetic mellitus, morbid obesity,
peripheral neuropathies, collagen vascular diseases,
and psychological problems. Before enrolling in the
study and in preoperative visits, all the patients were
informed about the study and written informed
consent was obtained. The patients were admitted on
the day of operation. They were weighed before
operating room admission. All of them received 2mg
midazolam in the pre-induction period. The patients
with controlled hypertension took their medications
as the protocol of anesthesia guidelines at the
presence of a consultant cardiologist. Moreover, the
induction of anesthesia was performed with proper
doses of Na-thiopental and atracurium, and fentanyl
was administered as an analgesic. The patients were
intubated by ETT no 7. Anesthesia was maintained
by isoflurane1-1.5%, and monitoring included
noninvasive and invasive blood pressure control,
ECG, spo2, ETco2, BIS, and cardiac output using the
NCO system. After induction and before surgical
draping, the ET tube was fixed and secured
appropriately and the patient’s head was also
stabilized in a neutral position. The shoulder, arms,
trunk, and legs were secured and fixed to the
operating table by appropriately fitted straps and
belts fastened around the legs and torso to minimize
body movements in the sitting position. In the
beginning of the operation before applying the
sitting position, about 500ml normal saline was
administered to all patients. The position was
changed gently and gradually by close haemodynamic monitoring. The sitting beach-chair position
was obtained with the trunk section raised to about
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45º to 60º, the mid part of the table in 10º trendelberg
position, and the lower part with knee flexion at
about 20º. Routine anesthesia haemodynamic
monitoring was recorded at 5-minute intervals and
the mentioned advanced monitoring was recorded at
10-minute intervals. Intravenous fluid administration was performed according to haemodynamic
monitoring and the amount of the administered fluid
was recorded in the anesthetic chart. Whenever
needed, the patients received incremental doses of 10
mg ephedrine as a vasopressor. Surgical interventions were done by a single expert breast surgeon in
the sitting position, and an expert anesthesiologist
guided the anesthesia team for all patients. Data were
recorded in the charts by a resident in train in
anesthesia who monitored the patient. The operation
time in the sitting position was recorded in the patient
chart, too.
The patients were followed up for 6 months
through monthly telephone calls to ensure lack of
any peripheral neuropathy due to the long time
sitting position.
Results
During one year, 80 women who met the
inclusion criteria were enrolled in the study. The
study population was eighty patients with breast
cancer divided equally into two groups.
The mean age of the participants was 29±5.15 years
in groupAand 42±7.25 years in group B (P < 0.05).
The mean operation time in the sitting position
was about 112±27 minutes in group A and 102±17
minutes in group B (P < 0.05).
The mean interval between the induction of
anesthesia and position change was about 25±4
minutes in groupAand 32±5 minutes in group B.
The mean amount of fluid administration for
hemodynamic support during the position change
was 150±50ml in group A and 600± 120 ml in group
B (P < 0.05).
According to invasive blood pressure
monitoring, the mean systolic blood pressure in the
supine and sitting position was 86±12 mmHg and
78±11 mmHg in group A and 106±15 mmHg and
81±11 mmHg in group B, respectively. The variation
of the recorded mean systolic blood pressure in the
sitting position is demonstrated in figure 1.
The mean cardiac output change in the sitting
position was about 1.4±0.3 in group A and 2.3±0.4 in
group B, which included patients with controlled
hypertension (P < 0.05).
The mean heart rate in the supine and sitting
position was 70±11 and 78±13 beat per minute in
group A (P < 0.05) and 68±10 and 88±14 beat per
minute in group B, respectively (P < 0.05) (Figure 2).
None of the patients in group A received
ephedrine while 20 patients in group B received at
least one dose of ephedrine.
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Although there were significant differences in
hemodynamic variables between the two groups, no
clinically significant hemodynamic instability was
recorded in two groups.
There was no significant change in BIS, SPO2,

and EtCO2 in the sitting position between the two
groups.
There were no signs or symptoms of peripheral
neuropathy in the two groups in the six-month
follow-up.

Figure 1. Systolic blood pressure variations in two groups

Figure 2. Heart rate variations in two groups

Discussion
Recent advances in oncoplastic breast surgery
through application of a smooth surgical process
have reduced breast tissue trauma, resulting in better
preservation of the breast shape and improvement of
1-5
the quality of life.
In recent strategies, oncological surgery and
reconstructive interventions are done in one
operating session.4-10 The major benefit of this policy
is a better aesthetic outcome because reconstruction
is done in the absence of the scar tissue of the
previous operation.8-12 The breast form is better
evaluated and reconstructed when the breasts are
hanging in the sitting position.22 However, due to the
long operation time of this surgical intervention and
because of hemodynamic considerations, many
centers avoid oncologic breast surgery in the sitting
position.20-22 Considering the relative risk-benefit
depending on the individual cases, physical status,
and surgical intervention situation is of great
importance.
We studied hemodynamic variables in two
groups of cohort individuals with breast cancer
undergoing breast surgery in the sitting position; one
group was composed of young women with no

comorbidity and the other group included women
with controlled hypertension. We found an
acceptable safety profile in this situation with
regards to proper positioning considerations.
The sitting position in an anesthetized patient
may cause hypotension because sympathetic
compensatory reflexes are blunted in this setting and
lower extremity blood pooling may not be
compensated as in non-anesthetized patients.20, 21, 23, 24
According to figures 1 and 2 and the slope of the
curves, it can be seen that the intensity of
hemodynamic variation is more prominent in
hypertensive patients and the compensatory
mechanism is less efficient in this setting.20-25 Gradual
positioning from the supine to the sitting position and
appropriate fluid or vasopressor resuscitation are
important points to avoid significant or even
catastrophic cardiovascular events in obtaining the
sitting position.20, 25 In the sitting position, the blood
pressure to the brain is about 15 mmHg lower than
the brachial artery, so it is advisable to employ
invasive blood pressure monitoring and to keep the
transducer at the level of ears to monitor the blood
pressure of the brain.20, 26 We did so, and this
technique improved the safety profile of our patients.
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We also tried to maintain the blood pressure
within 25% of the baseline blood pressure as
recommended by guidelines.20, 26, 27 According to the
results provided in our observational study by
employing close cardiovascular monitoring, the
anesthetized patient may be kept in the sitting
position with fewer adverse hemodynamic events,
even in long operations.
The pressure points of the body should be
protected in the sitting position, especially in long
operations.27 We took this point into consideration
and there was no report of peripheral neuropathy due
to long time positioning in the 6-month follow up.
In conclusion, considering the better surgical
outcome of oncoplastic and reconstructive breast
surgery in the sitting position, we found this position
safe with minimal risk. In patients with controlled
hypertension, hemodynamic changes are more
prominent than those with no comorbidity and the
situation mandates more medical interference; by
applying optimal hemodynamic monitoring and by
gradually changing position, and perfect mechanical
protection of the anesthetized patient`s body in this
position.
Conflicts of interest
None to declare
References
1. Veronesi U, Cascinelli N, Mariani L, Greco M,
Saccozzi R, Luini A, et al. Twenty-year followup of a randomized study comparing breastconserving surgery with radical mastectomy for
early breast cancer. N Engl J Med 2002; 347(16):
1227-32.
2. Clough KB, Kroll SS, Audretsch W. An approach
to the repair of partial mastectomy defects. Plast
Reconstr Surg 1999; 104(2): 409-20.
3. Kaviani A, Safavi A, Mohammadzadeh N, Jamei
K, Ansari-Damavandi M, Salmon RJ.
Oncoplastic surgery in breast conservation: a
prospective evaluation of the patients,
techniques, and oncologic outcomes. Am J Surg
2014; 208(5): 727-34.
4. Audretsch WP, Rezai M, Kolotas C, Zamboglou
N, Schnabel T, Bojar H. Tumor-specific
immediate reconstruction in breast cancer
patients. Perspect Plast Surg 1998; 11(01): 71100.
5. Munhoz AM, Aldrighi CM, Ferreira MC.
Paradigms in oncoplastic breast surgery: a careful
assessment of the oncological need and esthetic
objective. Breast J 2007; 13(3): 326-7.
6. Munhoz AM, Montag E, Arruda E, Pellarin L,
Filassi JR, Piato JR, et al. Assessment of
immediate conservative breast surgery
reconstruction: a classification system of defects
revisited and an algorithm for selecting the
appropriate technique. Plast Reconstr Surg 2008;
90

121(3): 716-27.
7. Papp C, Wechselberger G, Schoeller T.
Autologous breast reconstruction after breastconserving cancer surgery. Plast Reconstr Surg
1998; 102(6): 1932-6; discussion 7-8.
8. Kronowitz SJ, Feledy JA, Hunt KK, Kuerer HM,
Youssef A, Koutz CA, et al. Determining the
optimal approach to breast reconstruction after
partial mastectomy. Plast Reconstr Surg 2006;
117(1): 1-11; discussion 2-4.
9. Clough KB, Thomas SS, Fitoussi AD, Couturaud
B, Reyal F, Falcou MC. Reconstruction after
conservative treatment for breast cancer:
cosmetic sequelae classification revisited. Plast
Reconstr Surg 2004; 114(7): 1743-53.
10. Munhoz AM, Montag E, Fels KW, Arruda EG,
Sturtz GP, Aldrighi C, et al. Outcome analysis of
breast-conservation surgery and immediate
latissimus dorsi flap reconstruction in patients
with T1 to T2 breast cancer. Plast Reconstr Surg
2005; 116(3): 741-52.
11. Asgeirsson KS, Rasheed T, McCulley SJ,
Macmillan RD. Oncological and cosmetic
outcomes of oncoplastic breast conserving
surgery. Eur J Surg Oncol 2005; 31(8): 817-23.
12. Munhoz AM, Montag E, Arruda EG, Aldrighi C,
Gemperli R, Aldrighi JM, et al. Critical analysis
of reduction mammaplasty techniques in
combination with conservative breast surgery
for early breast cancer treatment. Plast Reconstr
Surg 2006; 117(4): 1091-103; discussion 104-7.
13. Munhoz AM, Montag E, Arruda EG, Aldrighi C,
Gemperli R, Aldrighi JM, et al. The role of the
lateral thoracodorsal fasciocutaneous flap in
immediate conservative breast surgery
reconstruction. Plast Reconstr Surg 2006;
117(6): 1699-710.
14. Munhoz AM, Montag E, Arruda EG, Aldrighi C,
Gemperli R, Aldrighi JM, et al. Superior-medial
dermoglandular pedicle reduction mammaplasty
for immediate conservative breast surgery
reconstruction: technical aspects and outcome.
Ann Plast Surg 2006; 57(5): 502-8.
15. Munhoz AM, Montag E, Arruda E, Aldrighi C,
Filassi JR, de Barros AC, et al. Reliability of
inferior dermoglandular pedicle reduction
mammaplasty in reconstruction of partial
mastectomy defects: surgical planning and
outcome. Breast 2007; 16(6): 577-89.
16. Munhoz AM, Aldrighi CM, Montag E, Arruda E,
Brasil JA, Filassi JR, et al. Outcome analysis of
immediate and delayed conservative breast
surgery reconstruction with mastopexy and
reduction mammaplasty techniques. Ann Plast
Surg 2011; 67(3): 220-5.
17. Rietjens M, Urban CA, Rey PC, Mazzarol G,
Maisonneuve P, Garusi C, et al. Long-term
oncological results of breast conservative treatment
with oncoplastic surgery. Breast 2007; 16(4): 387-95.

Karvandian, et al. Arch Breast Cancer 2016; Vol. 3, No. 3: 87-91

Hemodynamic indexes in oncoplastic breast surgery

18. Karvandian K. A comparison of total intravenous
anesthesia plus intravenous paracetamol with
local anesthesia plus meperidine in outpatient
breast surgeries in Iranian general hospital since
march 2010 up to august 2011. J Anesth Clin Res
2011; 2: 176.
19. Karvandian K, Shabani S, Zebardast J.
Comparison of postoperative pain between
infiltrative local anesthesia plus paracetamol and
total intravenous anesthesia plus paracetamol in
ambulatory breast surgery. Arch Breast Cancer
2015; 2(3): 85-90.
20. Murphy GS, Szokol JW. Blood pressure
management during beach chair position
shoulder surgery: what do we know? Can J
Anaesth 2011; 58(11): 977-82.
21. Pohl A, Cullen DJ. Cerebral ischemia during
shoulder surgery in the upright position: a case
series. J ClinAnesth 2005; 17(6): 463-9.
22. Hammond DC, Hollender HA, Bouwense CL.
The sit-up position in breast surgery. Plast
Reconstr Surg 2001; 107(2): 572-6.

23. Larsen SL, Lyngeraa TS, Maschmann CP, Van
Lieshout JJ, Pott FC. Cardiovascular
consequence of reclining vs. sitting beach-chair
body position for induction of anesthesia. Front
Physiol 2014; 5: 187.
24. Rains DD, Rooke GA, Wahl CJ. Pathomechanisms and complications related to patient
positioning and anesthesia during shoulder
arthroscopy.Arthroscopy 2011; 27(4): 532-41.
25. Sawyer RJ, Richmond MN, Hickey JD, Jarrratt
JA. Peripheral nerve injuries associated with
anaesthesia.Anaesthesia 2000; 55(10): 980-91.
26. DomaingueCM. Anaesthesia for neurosurgery in
the sitting position: a practical approach.
Anaesth Intensive Care 2005; 33(3): 323-31.
2 7 . P i n - o n P, S c h r o e d e r D , M u n i s J . T h e
hemodynamic management of 5177 neurosurgical and orthopedic patients who underwent
surgery in the sitting or "beach chair" position
without incidence of adverse neurologic events.
AnesthAnalg 2013; 116(6): 1317-24.

Karvandian, et al. Arch Breast Cancer 2016; Vol. 3, No. 3: 87-91

91

