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ABSTRACT

Background and Aims: The relationship between intra-operative hypotension and post-operative
complications has been recently studied in non-cardiac surgery. Little is known about this relationship
in traumatic hip surgery. Our study aimed to investigate this relationship. Methods: A retrospective
study was conducted on patients who underwent surgical correction of traumatic hip fracture
between 2010 and 2015. We reviewed the perioperative blood pressure readings and the episodes
of intra-operative hypotension. Hypotension was defined as =30% decrease in the pre-induction
systolic blood pressure sustained for =10 min. The relationship between intra-operative
hypotension and post-operative complications was evaluated. Post-operative complications
were defined as new events or diseases that required post-operative treatment for 48 h. Factors
studied included type of anaesthesia, blood transfusion rate, pre-operative comorbidities and
delay in surgery. We used the Statistical Package for Social Sciences (SPSS, IBM 25) to perform
descriptive and non-parametric statistics. Results: A total of 502 patients underwent various
types of traumatic hip surgery during the study period. Intra-operative hypotension developed in
91 patients (18.1%) and 42 patients (8.4%) developed post-operative complications. Significantly
more patients with hypotension developed post-operative complications compared to patients
with stable vitals (18.7% vs. 6.1; P < 0.001). There was no statistically significant difference in
the incidence of post-operative complication in patients receiving general or spinal anaesthesia.
Pre-operative comorbidities had no significant relationship with post-operative complications.
Intra-operative blood transfusion was related to both intra-operative hypotension and post-operative
complications. Conclusion: There was an association between intra-operative hypotension and
post-operative complications in patients undergoing traumatic hip surgery.
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INTRODUCTION

Surgical correction

of traumatic hip fracture is

other comorbidities are common in these patients.
Despite early surgical correction of fracture, around
8% of patients die at 1 month and 30% at 1 year

a standard method of treatment which helps

early mobilisation and reduces the incidence of
complications such as infections and pulmonary
embolism. Surgery for traumatic hip fractures is
associated with significant blood loss and may result
in intra-operative hypotension.!

The American Society of Anesthesiologists (ASA)
physical status of patients with hip fracture is usually
III or more since heart, respiratory diseases and
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post-operatively. It has been estimated that 20% of
the patients suffer from one or more post-operative
complications.?

Le-Wendling et al. found that there was no difference
in hospitalisation costs, re-hospitalisation rates,
post-operative morbidity and in-patient mortality
in geriatric patients, the majority being older than
80 years, undergoing regional or general anaesthesia
for hip fracture repair. Delay in surgery beyond
3 days and ICU admission both increased the cost of
hospitalisation in geriatric patients who underwent
surgery for hip fracture.!® The effect of intra-operative
hypotension in non-cardiac surgery on post-operative
cardiac and kidney injuries has been investigated
by many authors, and a sustained relationship was
found between intra-operative hypotension and these
complications.

Mascha et al.™ found a strong relationship between
intra-operative  hypotension and mortality in
non-cardiac surgery. Sun et al.® found that acute
kidney injury is associated with intra-operative mean
arterial pressure (MAP) of less than 55-60 mmHg
for =11-20 min in non-cardiac surgery. Salmasi
et al® found that a reduction of intra-operative
MAP of less than 50-60 mmHg for 1-30 min or
20-50% reduction of MAP of the pre-operative value
for =5 min increases the risk of post-operative heart
and kidney injury in non-cardiac surgery.

The relationship between intra-operative hypotension
and post-operative complications has not been
studied adequately in traumatic hip surgery patients.
Therefore, this study is primarily aimed at investigating
the relationship between intra-operative hypotension
and post-operative complications in these patients.
The secondary objective is to assess the relationship of
delayed surgery, type of anaesthesia and intra-operative
blood transfusion with post-operative complications.

METHODS

A retrospective study was conducted at our tertiary
referral hospital on patients who underwent
hip fracture surgery between January 2010 and
January 2015. Institutional review board and ethics
approval was obtained (No. 2678/2016/10), date of
approval 21/2/2016, and since it was a retrospective
observational study and there was no intervention,
informed consent was not necessary. We included
all =20-year-old patients with unilateral acute femur
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neck or intertrochanteric fracture who underwent
operative treatment. The exclusion criteria were
bilateral hip fracture, pathological hip fracture,
multiple fractures, previous hip fracture surgery and
femur shaft fracture.

The records of patients who underwent partial hip
replacements, intramedullary nail and dynamic hip
screw surgery under spinal or general anaesthesia
were reviewed. The available variables were age,
gender, the length of stay in the hospital and surgery
delay. The length of stay was the number of days from
admission until discharge. Surgery delay was defined
as the number of days from the time of admission
until the commencement of surgical correction of hip
fracture.

The comorbidities recorded in the patient
population included hypertension, diabetes mellitus,
cardiovascular disorders, chronic respiratory diseases,
renal disease and other medical illnesses.

The primary aim of this study was to find the
relationship between intra-operative hypotension and
post-operative complications within 48 h from the
end of surgical repair of hip fracture. Intra-operative
blood pressure was monitored continuously when the
arterial catheter was in place or every 2.5-5 min when
the non-invasive method was used. We collected blood
pressure data from the patients’ records where systolic
blood pressure was recorded every 5 min.

In this study, hypotension was defined as any sustained
pre-operative reduction of =30% in the systolic blood
pressure for =10 min. We considered the pre-operative
systolic blood pressure value immediately before the
induction of general anaesthesia or before the spinal
block as the reference.

Post-operative complications were defined as new
events or diseases that required treatment within
48 h post-operatively. Acute post-operative kidney
injury was diagnosed if post-operative creatinine level
was either more than 2-fold or 0.3 mg/dl more than
the pre-operative value. Myocardial infarction was
diagnosed when there was an elevation of >26.2 pg/ml
of high-sensitive troponin I enzyme. The diagnosis of
atrial fibrillation was based on electrocardiogram (ECG)
findings and rapid ventricular response if the heart
rate was >100 beats/min. Cerebrovascular accident
was diagnosed in the presence of neurological deficits
and/or computed tomography (CT) or magnetic
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resonance imaging findings. Decreased level of
consciousness was diagnosed when there was a
decrease of =3 points on Glasgow Coma Scale. The
diagnosis of pulmonary embolism was based on
positive findings on ECG, hypoxia evident by arterial
blood gases and/or positive findings of chest CT.

Vasopressors used to treat intra-operative hypotension
and intra-operative blood transfusion rate were also
examined in patients’ records. The secondary objective
of this study was to examine the association between
the intra-operative hypotension and comorbidities
of patients, intra-operative and post-operative blood
transfusion, type of anaesthesia and delay before
surgical correction of hip fracture.

We used SPSS version 23.0 (Chicago, USA) for
statistical analysis. We used mean (% standard
deviation) to describe continuous variables (e.g., age)
and count (frequency) to describe nominal variables.
We performed Chi-square test to analyse the
difference between the study’s variables, including
haemodynamic variable, post-operative complications,
patients’ comorbidities, surgery delay and type of
anaesthesia. All underlying assumptions were met
unless otherwise indicated. We adopted P = 0.05 as a
significant threshold.

RESULTS

The total number of hip fracture surgeries during
the study period was 750. Records of 100 patients
were not available, 30 records had inadequate data,
99 patients had femur shaft fracture, 9 patients had
pathological fracture, 9 patients had multiple fractures
and 1 patient was less than 20 years of age. The
number of eligible patients who met the inclusion
criteria was 502 [Figure 1]. There were 265 male
patients. The ASA physical status score I was seen in
48 patients, II in 185 patients, III in 244 patients and
IV in 25 patients. Comorbidities reviewed in the study
were hypertension, diabetes mellitus, cardiovascular
disease, chronic obstructive pulmonary disease, renal
disease and other comorbidities.

The total number of patients with comorbidities were
388, and 42 patients had post-operative complications.
Out of 112 patients with one comorbidity, 4 had
post-operative complications. Out of 125 patients
with two comorbidities, 10 had post-operative
complications. Out of 100 patients with three
comorbidities, 11 had post-operative complications.

20

Total
patients750

100 patients
650 patients records are
not available

30 patients

records with

inadequate
data

620 patients

with femur

99 patients
shaft fracure

521 patients ]

|—'—|

9 patients with
. pathological fracture
503 patients 9 patients with

multiple fracture

502 patients 1 patient age
included in less than 20
study analysis years

Figure 1: Details of the patients excluded from the study

Out of 43 patients with four comorbidities, 10 had
post-operative complications. Out of 8 patients with
five comorbidities, 3 had post-operative complications.

The most prevalent comorbidity was hypertension.
Three hundred and seventy-three patients received
spinal block for their surgery. No patients received
epidural with general anaesthesia [Table 1]. Three
hundred and forty-four patients (68.4%) underwent
surgery within 24 h from admission to the hospital
while the remaining patients had surgery in =2 days
from admission.

Ninety-one  patients sustained intra-operative
hypotension [Table 1]. The duration of hypotension
was 10-180 min with an average of 45 min. Ninety
patients required vasopressors to treat intra-operative
hypotension. Forty-two patients suffered complications
within 48 hrs in the post-operative period which
include cardiac arrhythmias, myocardial ischaemia,
pulmonary embolism, kidney injury, cerebrovascular
accident, diabetic ketoacidosis, decrease in the level of
consciousness and post-operative bleeding [Table 2].

Significantly more patients with hypotension
developed post-operative complications than those
with stable vitals (18.7% vs. 6.1; P < 0.001) [Table 3].

About 1/3 of the hypotensive patients and about half
of the patients with post-operative complications
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Table 1: Description of the total sample and hypotensive patients

Characteristics All patients (n=502) Hypotensive patients (n=91)
Age (years) 71.7 (14.2), 20-105 71.5 (14.5), 22-94
Hospital stay (days) 8.3 (5.7), 1-51 9.7 (7.0), 1-48
Gender
Male 265 (52.8) 43 (47.3)
Female 237 (47.2) 48 (52.7)
Comorbidities
Diabetes Mellitus 213 (42.4) 41 (45.1)
Hypertension 291 (58.0) 51 (56.0)
Cardiovascular disorders 129 (25.7) 25 (27.5)
Chronic obstructive pulmonary disease 43 (8.6) 11 (12.1)
Renal failure 40 (8.1) 8 (8.8)
Other medical illness 158 (31.3) 29 (31.9)
Types of anaesthesia
General 129 (25.7) 28 (30.8)
Spinal 373 (74.3) 63 (69.2)
Vasopressors 90 (18.0) 57 (62.6)
Post-operative complications 42 (8.4) 17 (18.7)

Data is presented as Mean (SD), Range or number (%) of patients

Table 2: Incidence of complications in hypotensive and hypotension received blood transfusion than patients

normotensive patients with stable vitals (33 out of 58 hypotension patients

Complications Stable vitals — Hypotension  yg g5 gut of 316 with stable vital signs). More patients
group (n=411)  group (n=91) . . .

who received blood transfusion had post-operative

Decrease LOC 1 2 . .
AFib with RVR 6 > complications compared to those who did not [Table 3].
Myocardial Ischaemia 3 1 There was no statistically significant difference in the
CVA 1 2 incidence of post-operative complications between
Acute Kidney Injury 3 3 spinal and general anaesthesia (13 out of 129 patients
i:'m‘_’”ar\';y Embolism ? f who received general anaesthesia vs. 29 out of
ergic Reaction . . . .

373 patients who received spinal anaesthesia).
Bleeding and haemoglobin drop 3 3 p p )
DKA 1 1
Total 25 (6.1%) 17 (18.7%) DISCUSSION
LOC - Level of consciousness, AFib — Atrial fibrillation, RVR — Rapid
ventricular response, CVA — Cerebrovascular accident, DKA — Diabetic Intra-operative hypotension is known to be an

ketoacidosis

important risk factor for the development of
post-operative complication, especially in the kidneys

Table 3: Relationship between haemodynamics, surgery and heart. Acute kidney injury and myocardial injury
delay and blood transfusion and the incidence of . o d o velv. of di
post-operative complications occur in 7.5% and 11.6%, respectively, of non-cardiac
Variables Post-operative complications P surgeries. In addition, intra-operative hypotension is a
Haemodynamics <0.001 major contributor to these post-operative injuries.”"!
Stable vitals 25 (6.1%)
Hypotension 17 (18.7%) The incidence of post-operative complications was
Surgery delay <0.001 higher in patients who had developed intra-operative
0-1 day 17 (4.7%) h . H . defined h ined
2.3 days 14 (18.9%) ypotension. Hypotension was defined as the sustaine
. . o P . .
>3 days 1 (16.2%) reduction of =30 '/o of the pre 1nfluct10n systoh.c 1.:)1.ood
Blood transfusion <0001  pressure. The literature provides 140 definitions
No 22 (5.9) for intra-operative hypotension in 130 studies using
Yes 20 (15.6) various levels of reductions in systolic, diastolic and
Data is presented as number (%) of patients mean blood pressure with different cumulative time

intervals.[1011
received blood transfusion [Table 3]. More patients

with =2 days of surgery delay had post-operative  Bijker et al.'"? found that the definition of
complications than patients with <1 day of surgery  intra-operative hypotension relative to the patient’s
delay [Table 3]. More patients with intra-operative  baseline blood pressure offers a better post-operative
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risk assessment on the adverse outcome than using
fixed chosen values. Salmasi et al.® assessed the
relationship between intra-operative hypotension and
acute kidney and myocardial injury in non-cardiac
surgery; both relative or absolute intra-operative
hypotension give the same results in relation to
post-operative kidney and heart injury. In addition,
they found that sufficient time is needed to produce
heart or kidney injury when blood pressure decreases
by 20% relative to the baseline and that the classical
teaching that intra-operative blood pressure should be
maintained within 20% of the pre-operative value is
justified.

Walsh et al.*® found that, with mean arterial blood
pressure <55 mmHg or the mean blood pressure
decreased more than 20% relative to the baseline
reading, the time spent (in min) during non-cardiac
surgery is associated with increased risk for
post-operative myocardial and kidney injury.

In this study, most patients were old and belonged to
the ASA physical status III. They were classified based
on the number of comorbidities but no statistically
significant relationship between the number of
comorbidities and intra-operative hypotension was
found.

Pre-operative comorbidities are not modifiable, and
the optimisation of severe abnormalities rather than
cure is required. Maxwell et al."¥ reviewed anaesthetic
management of patients with hip fracture and found no
evidence of delay in surgical repair of hip fractures for
pre-optimisation of patient comorbidities to improve
outcome.

In this study, no effect of the type of anaesthesia on the
rate of intra-operative hypotension was found. Several
studies found no definitive advantage of one anaesthetic
technique over another (general vs. spinal) regarding
intra-operative and post-operative complications.!*>%
We found an association between the delay of surgery
by more than 24 hrs and the rate of post-operative
complications, and these findings are consistent with
many recent publications. Many studies show that
surgery delay beyond 48 h from admission increases
the rate of mortality, complications and the length
of stay in hospital.l?*??l Despite the recommendation,
Maxwell et al. list acceptable reasons for delaying
surgery for more than 48 h, such as severe anaemia,
severe electrolyte disturbance, uncontrolled heart
failure and diabetes, since their risks outweigh

22

the benefit of early surgery and thus recommend
pre-operative optimisation.

In our study, a factor related to both intra-operative
hypotension and post-operative  complications
was blood transfusion. Sabat et al.?® found that
intra-operative hypotension and blood transfusion
were among the predictors of major adverse
events in non-cardiac surgery. Anaemia and blood
transfusion*?” increase morbidity, intensive care
admissions and the development of atrial fibrillation
in cardiac and non-cardiac surgery.

Despite these reports, it remains a continuous debate
on whether to transfuse blood and what haemoglobin
level triggers blood transfusion. According to the
World Health Organisation, the definition of anaemia
is a haemoglobin level of <12 gm/dl for women
and <13 gm/dl for men. In elderly people, most of
the time, haemoglobin level of 8-10 gm/dl needs
blood transfusion, and these criteria are taken into
considerationinnon-anaesthetised patients. Multimodal
protocols or algorithms may be employed as strategies
to reduce the usage of blood products. However, no
single algorithm or protocol can be recommended.
A restrictive red blood cell transfusion strategy may be
safely used to reduce transfusion administration. The
determination of whether haemoglobin concentrations
between 6 and 10 g/dl justify red blood cell transfusion
should be based on potential or actual ongoing
bleeding (rate and magnitude), intravascular volume
status, signs of organ ischaemia and the adequacy of
cardiopulmonary reserve.?® In our cases, the estimation
of intra-operative blood loss depended upon the
amount of blood in the suction and socked gauzes, and
we transfused our patients once the estimated blood
loss was more than 20% of the patient’s blood volume.

Anaesthesiologists not only depend on haemoglobin
level to start blood transfusion intra-operatively,
especially when doing haemoglobin level takes a long
time. The intra-operative cardiovascular parameters
like blood pressure, heart rate and ongoing blood loss
usually lead to blood transfusion.

In our study, 18% of the patients received vasopressors
to treat intra-operative hypotension and 25% were
transfused with blood. We over-transfused our
patients because the transfusion might be started
in some patients to treat pre-operative anaemia
which is common in these patients and not due to
intra-operative hypotension or blood loss.

Indian Journal of Anaesthesia | Volume 64 | Issue 1 | January 2020

Page no. 30



Alghanem, et al.: Intra-operative hypotension in hip surgery

A limitation of this study is the small number of the
patient population that prevented us from applying
any inferential statistics such as regression.

CONCLUSION

In conclusion, 18% of patients had intra-operative

hypotension,
complications

and the
increased

rate of post-operative
with  intra-operative

hypotension. Blood transfusion was associated with

intra-operative

hypotension and post-operative

complications.
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