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ABSTRACT

Background: The duration of surgery in orthopedic surgeries is often longer than one hour.
Therefore, these patients are at further risk of complications induced by general anesthesia.
The present study aimed to determine the prevalence of anesthesia complications in orthopedic
surgeries and its related factors.

Article info:
Received: 24 Dec 2020
Accepted: 16 Mar 2021 :
Published: 01 May 2021 : Methods: This cross-sectional study was performed on 400 patients undergoing orthopedic
¢ surgery in Shahid Beheshti Hospital of Kashan Province, Iran, in 2020. The study subjects
were recruited by convenience sampling and included those who underwent general anesthesia
for elective surgery and were transferred to Post-Anesthesia Care Unit (PACU). The research
instruments included a demographic questionnaire and a checklist for recording complications
(shivering, pain, nausea, vomiting, & vital signs). The necessary data were recorded after the
patient was admitted to the PACU, as well as half an hour and one hour later. The obtained
data were analyzed using the Chi-squared test, Independent Samples t-test, one-way Analysis of
Variance (ANOVA), Pearson correlation coefficient, and logistic regression analysis in SPSS 16.

Results: The present research results suggested that the most and least frequent complications
were vomiting (91.8%) and changes in blood pressure (5%), respectively. Gender was
significantly associated with pain, nausea, and hypertension (P<0.05). The Pearson correlation
coefficient data indicated a significant relationship between the duration of anesthesia and the
mean scores of shivering, pain, nausea, tachycardia, and tachypnea (P<0.05). There was also
a significant relationship between the types of surgery and shivering, pain, blood pressure, and
nausea (P<0.05). Pulse rate was significantly associated with complete intravenous anesthesia
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¢ Vomiting was the most frequent complication after anesthesia in orthopedic surgeries.

e There was a significant relationship between the duration of anesthesia and the mean scores of shivering, pain,

nausea, tachycardia, and tachypnea.

e Tachycardia was significantly associated with complete intravenous anesthesia and the duration of anesthesia.

Plain Language Summary

The duration of surgery in orthopedic surgeries is often longer than one hour. Therefore, these patients are at higher
risks of complications from general anesthesia. The present study determined the prevalence of post-anesthesia com-
plications in orthopedic surgeries and its related factors in 2020. The obtained results indicated that the most complica-
tion after anesthesia in orthopedic surgeries was vomiting; the least complication was changes in blood pressure. Gen-
der was significantly associated with pain, nausea, and hypertension. There was a significant relationship between the
duration of anesthesia and shivering, pain, nausea, and pulse rate. There was also a significant relationship between the
types of surgery and shivering, pain, blood pressure, and nausea. Pulse rate was significantly associated with complete

intravenous anesthesia and the duration of anesthesia.

1. Introduction

eneral anesthesia is usually used in nu-

merous surgeries that last for more than

an hour. Anesthesia and surgery impose

extensive stress on the patient (Miller et

al. 2015). The body’s response to Stress
and surgical injury includes the secretion of cortisol,
catecholamine, cytokines, and glucagon. The body’s re-
sponse to surgery causes an imbalance of essential physi-
ological functions. Concurrently, the delayed effect of
anesthetics and muscle relaxants undermines the body’s
natural ability to re-establish physiological balance and
maintain health (Kellner et al. 2018); subsequently, this
condition leads to post-anesthesia complications in the
Post-Anesthesia Care Unit (PACU). About one-third of
patients admitted to the recovery room develop at least
one complication after anesthesia (Miller et al. 2015;
Barney, Fuller & Habib 2020). Studies also suggested
that surgery and anesthesia can trigger stressors (hor-
monal & inflammatory) that increase the risk of compli-
cations (Fouladpour et al. 2016; Elsharydah et al. 2020).
The prevalence of orthopedic surgeries in Iran is high due
to the high frequency of road accidents, weight gain, poor
nutrition, the prevalence of osteoporosis, and not using
protective equipment by the elderly (Abbasi & Ahmadi
2013). General anesthesia generates higher complications
than spinal anesthesia; it is commonly used for long-term
operations, like orthopedic surgeries (Kellner et al. 2018).

Patients undergoing orthopedic surgeries (total hip re-
placement, hemiarthroplasty, limb fractures, & intra-
medullary nails) usually undergo long-term surgeries
(Bause, 2018). Furthermore, the prevalence of anesthesia
complications after orthopedic surgery is higher than that
of other types of surgeries (Bause 2018; Kellner et al.,
2018). Nausea, vomiting, hypoxia, hypothermia, shiver-
ing, and cardiovascular instability have been reported
as common postoperative complications in orthopedic
surgeries (Kayalha, Roushanfekr & Ahmadi 2014). The
American Anesthesia Association has introduced char-
acteristics, such as prolonged anesthesia, emergency sur-
gery, a history of underlying disease, and smoking as the
causes of postoperative anesthesia complications (Fin-
sterwald et al. 2018). Increasing the duration of the ad-
ministration of the inhaled anesthetics is associated with
the incidence of postoperative shivering after surgery
(Poveda & Nascimento 2017; Mendonga et al. 2019).
Kellner et al. (2018) revealed that 48% of patients had
experienced complications after surgery and anesthesia.
The most common complications included respiratory
problems, hypotension, bradycardia and tachycardia,
neurological problems, and delirium, as well as delayed
awakening, respectively. In their study, the factors that
generated the greatest impact on the incidence of com-
plications included the duration of anesthesia between
2-4 hours, emergency surgery, and the type of surgery.
The related results also signified that abdominal and or-
thopedic surgeries presented the highest rates of compli-
cations (Kellner et al. 2018).




Client-Centered Nursing Care

The shorter the duration of surgery in colorectal can-
cer surgery, the less the postoperative delirium (Zhou
& Wang 2018). However, some studies indicated no
significant relationship between the type of anesthesia,
the type of surgery, the duration of surgery, and post-
anesthesia complications (Son et al. 2016). Brady et al.
(2018), found no significant relationship between the
duration of anesthesia and the type of anesthesia, and
the type of surgery, pain, shivering, and medications
used during anesthesia. The authors suggested further
research in this field (Brady et al. 2018). Considering
the high prevalence of orthopedic surgery and the rela-
tively high incidence of complications after anesthesia,
the present study aimed to determine the prevalence of
anesthesia complications and their related factors in or-
thopedic surgeries.

2. Materials and Methods

This was a descriptive and cross-sectional study. The
study population consisted of patients who underwent
orthopedic surgery in the operating rooms of Beheshti
Hospital in Kashan Province, Iran, from January 2020 to
September 2020 and met the inclusion criteria. The fol-
lowing formula was used to calculate the required sam-
ple size. In this formula, the frequency of the anesthesia
complications was considered to be 50%. Therefore,
considering d=0.05, P=0.50, and g=1, a sample size of
385 was obtained; however, 400 subjects were recruited
for further accuracy (Formula 1).

2, a0’
l,__"~"2
n=—mnz

The inclusion criteria of this study were patients under-
going orthopedic surgery (total hip replacement, hemi-
arthroplasty, limb fractures, intramedullary nail); an age
range of 18-60 years; no systemic diseases (cardiovas-
cular, respiratory, diabetes); no dependence on narcot-
ics or psychotropic drugs, and willingness to participate
in the study. The exclusion criteria were the emergency
orthopedic surgeries (e.g. rib fractures embedded in the
lungs, fractures with intra-abdominal bleeding, & rup-
tured viscera), and a surgery duration of >3 hours. The
study subjects were selected by convenience sampling
technique. All the subjects voluntarily participated in the
study and completed the informed consent form before
undergoing surgery.

The study tools included a sociodemographic question-
naire (age, gender, smoking, educational level, the type
of surgery, the time of surgery, the duration of anesthe-
sia, the method of anesthesia, & surgeons’ experiences)
and a checklist for recording the complications (shiver-
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ing, pain, nausea, vomiting, & vital signs). The neces-
sary data were recorded after admitting the patient to
the PACU as well as half an hour and an hour later. The
study subjects’ demographic information was recorded
after the surgery. All necessary data were recorded by the
first researcher. Shivering was measured by a shivering
assessment questionnaire in the PACU. The scoring of
this questionnaire was as follow: no shivering (0); mild
shivering: mild contractions in the muscles of the face
and neck (1); moderate shivering: obvious shivering in
the neck, shoulders, and extremities (2); severe shiver-
ing: obvious shivering throughout the body (3) (Nasiri
et al. 2015; Ma et al. 2017). This tool presented inter-
rater reliability of 81%-86% (Badjatia et al. 2008). In the
present study, its inter-rater reliability was established by
the researcher and the recovery nurse on 20 patients and
measured as 83%.

Nausea and pain were measured by the Wong-Baker
Faces Pain Rating Scale. This scale consists of a card
with faces (from laughter to crying). Faces illustrate the
severity of pain and include face zero: completely happy
and without any pain, face 2: less pain, face 4: a little
more pain, face 6: much more pain, face 8: too much
pain, and face 10: the most severe pain. This scale also
has been used to measure episodes of fatigue and nau-
sea in semi-conscious patients (Garra et al. 2013). The
validity and reliability of this scale were calculated by
the content validity method and Cronbach’s alpha coeffi-
cient (0.95) (Garra et al., 2013). In the present study, the
Cronbach’s alpha coefficient of this tool was calculated
to be 0.89. Vomiting was measured by the frequency of
vomits and the temperature was calculated by a mercury
thermometer in the axillary area. Pulse rate, blood pres-
sure, and respiration rate were recorded according to a
monitor connected to the patient by the recovery nurse
and the first researcher.

General anesthesia protocol was performed for all
study patients based on the anesthesia protocol intro-
duced by Miller (Miller et al. 2015). During surgeries,
the operating room temperature was set at 21°C. After
surgery, the patient was delivered to the PACU. At the
time of admission to the recovery room, the patients un-
derwent cardiac monitoring by a recovery nurse. Then,
the complications of anesthesia, including shivering,
pain, nausea, vomiting, and vital signs (pulse & blood
pressure, respiration, temperature) were measured and
recorded by the first researcher or recovery nurse at the
time of admission to recovery, as well as half an hour,
and one hour later.
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The obtained data were analyzed in SPSS 16. The Chi-
squared test was used to examine associations between
the categorical data. Pearson correlation coefficient and
logistic regression analysis were also used to determine the
relationship between the study variables. A significance
level of 0.05 was considered for all statistical analyses.

3. Results

The Mean+SD age of the patients was 37.12+14.12
years. Most patients were female (79.8%) with a di-
ploma (48.3%). Furthermore, the most common types
of surgery and anesthesia were limb fractures (48.8%)
and complete venous anesthesia (52.3%), respectively
(Table 1).
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Gender (female) was significantly associated with pain,
nausea, and hypertension (P<0.05). The Pearson correla-
tion coefficient results indicated a significant relationship
between the duration of anesthesia and the mean scores
of shivering, pain, nausea, tachycardia, and tachypnea
(P<0.05). Moreover, one-way ANOVA data revealed
a significant relationship between the types of surgery
and shivering, pain, hypertension, and nausea (P<0.05).
There was a significant relationship between complete
intravenous anesthesia and the duration of anesthesia
and tachycardia (P<0.05) (Table 2).

The present study findings indicated that the most
frequent complication after anesthesia was vomiting
(91.8%); the least complication was changes in blood

Table 1. The demographic and clinical characteristics of the study participants (n=400)

Variable MeantSD/No. (%)
Age (year) 37.12+£14.12
The duration of anesthesia (minute) 136.3741.32
Surgeon’s experience (year) 3.2+1.08
Female 319 (79.8)
Gender

Male 81 (20.3)

Under diploma 73 (18.3)
Educational level Diploma 193 (48.8)
Above diploma 134 (33.5)

Total hip replacement 50 (12.5)

Hemiarthroplasty 72 (18)
The type of surgery

Limb fracture 195 (48.8)

Intra-medullary nail 83 (20.8)

Morning 184 (46)

Afternoon 77 (19.3)

Surgery time

Evening 74 (18.5)

Night 65 (16.3)

Inhalation anesthesia 50 (12.5)

Anesthesia method Balanced anesthesia 141 (35.3)
Complete venous anesthesia 209 (52.3)

Yes 163 (40.8)

Smoking
No 237 (59.3)

*P<0.05 is significant.

Client- Centered Nursing Care
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Table 2. The relationship between the complications of surgery and the study participants” demographic and clinical data

Variable Shivering  Pain Nausea Vomiting Tachycardia Hypertension Tachypnea Test
Age r=0.11 r=0.24 r=0.43 r=0.87 r=0.57 r=-0.21 r=0.32 Pearson correla-
g P=0.90 P=0.0001 P=0.40 P=0.06 P=0.11 P=0.01 P=0.10 tion coefficient
Male P=0.11 P=0.5 P=0.44 P=0.56 P=0.25 P=0.26 p=0.76
One-way
Gender ANOVA
Female P=0.14 P=0.005" P=0.04" P=0.75 P=0.73 P=0.03" p=0.39
. _ _ . _ _ _ _ N _ One-way
Educational level ~ P=0.11 P=0.01 P=0.96 P=0.17 P=0.23 P=0.0001 P=0.91 ANOVA
Duration of anes-  r=0.35 r=0.41 r=0.30 r=0.89 r=0.24 r=0.88 r=0.29 Pearson correla-
thesia P=0.01* P=0.005* P=0.002* P=0.74 P=0.04* P=0.98 P=0.01" tion coefficient
Surgeon experi- r=-0.76 r=0.69 r=0.89 r=-0.69 r=0.60 r=0.55 r=0.80 Pearson correla-
ence P=0.97 P=0.85 P=0.47 P=0.47 P=0.80 P=0.26 P=0.77 tion coefficient
Type of surgery  P=0.0001* P=0.0001* P=0.0001*  P=0.50 P=0.19 P=0.008* P=0.86 OA”hf(')"\"/ZV
Surgery ime r=0.59 r=0.40 r=0.71 r=0.68 r=0.66 r=-0.90 r=0.88 Pearson correla-
gery P=0.13 P=0.80 P=0.98 P=0.94 P=0.37 P=0.85 P=0.25 tion coefficient
Anesthesia 5007+ p=0.0001° P=0.001°  P=0.04" P=0.02" P=0.02" P=0.80 One-way
method i : : : : : : ANOVA
Smoking P=0.99  P=0.41  P=0.71 P=0.34 P=0.36 P=0.85 P=0.18 Independent
Samples t-test
*P<0.05 is signjficant. Client- Centered Nursing Care

pressure (5%). The most frequent complications were
observed after limb fracture surgery (88%). Besides, fe-
ver was not detected after surgeries in the PACU among
the study patients.

The logistic regression analysis data suggested that
the type of surgery (hemiarthroplasty) and the time of
surgery (evening) presented a positive and significant
relationship with shivering ($=0.437, t=18.19, P<0.05)
and pain ($=0.652, t=38.31, P<0.05). Additionally, nau-
sea was significantly associated with gender, age, and the
type of surgery (limb fractures & intra-medullary nail)
(B=0.777, t=52.08, P<0.05). Furthermore, vomiting was
significantly and positively associated with the duration
of anesthesia and anesthesia method (complete venous
anesthesia) (B=-2.40, t=175.68, P<0.05). Tachycardia
was also positively and significantly correlated with the
duration of anesthesia, gender, and smoking (f=-3.89,
t=118.74, P<0.05).

4. Discussion

The present research findings indicated that gender
presented a direct relationship with pain, nausea, and
hypertension. In the examined women, pain, nausea,
and hypertension were more common after surgery, i.e.,
consistent with the results of the study by Mendonga
(2019). There was a direct relationship between the du-

ration of anesthesia and the mean scores of shivering,
pain, nausea, tachycardia, and tachypnea. As the time
of surgery increased, the patient’s postoperative shiver-
ing, pain, nausea, tachycardia, and tachypnea elevated.
Poorsheykhian et al. (2012), and Zhou and Wang (2018)
signified a direct relationship between pain intensity,
gender (male), and the duration of surgery. As the du-
ration of surgery increased, the patient’s postoperative
pain enhanced (Poorsheykhian et al. 2012; Zhou, Wang
2018). These studies were consistent with the results of
the present study, except for the gender variable. As per
Poorsheykhian et al. (2012), complications were higher
in males; however, in the present study, those were great-
er in females.

Additionally, there was a direct relationship between
the type of surgery and shivering, pain, hypertension,
and nausea. These complications were more frequent in
limb fracture surgery. The present study data were con-
sistent with those of Boljevic et al. (2019). The results of
their study revealed that the type of surgery was associ-
ated with postoperative complications. In other words,
complications were more prevalent after traumatic frac-
tures (Boljevic et al. 2019). The results suggested that
tachycardia is more prevalent in patients with complete
intravenous anesthesia and a surgery duration of more
than an hour. Misal, Joshi and Shaikh (2016) also dem-
onstrated that patients who received complete intrave-
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nous anesthesia for a long time had further surgical com-
plications, such as tachycardia and pain (Misal, Joshi &
Shaikh 2016).

In the present study, patients’ pain after surgery was
significantly associated with age, gender, educational
level, duration of anesthesia, the type of surgery, and
anesthesia method. Another investigation identified a
direct relationship between patients’ pain after surgery
and contextual variables, including age, gender, as well
as the type and duration of surgery (Kellner et al. 2018).

In the present study, shivering was associated with the
type of surgery, complete intravenous anesthesia, and the
increased duration of anesthesia. In another study, there
was a significant relationship between the duration of an-
esthesia and the incidence of shivering after anesthesia
(Poorsheykhian et al. 2012). In the Poorsheykhian study,
the rate of shivering after surgery was measured as 21%
(Poorsheykhian et al. 2012); in the Entezari study, it
equaled 36% (Entezari-asl et al. 2002), and in another
study, it was obtained as 65% (Buggy & Crossley 2000).
Their studies differed concerning the type of surgery;
however, all of these studies revealed that with increas-
ing the duration of surgery, the rate of shivering after an-
esthesia has also enhanced.

According to the present study data, vomiting was the
most common complication after surgery. Also, nausea
was significantly higher in female patients with limb
fracture surgery, complete intravenous anesthesia, and
when the duration of anesthesia was increased. In an-
other study, the incidence of nausea and vomiting was
computed as 12%, i.e., more prevalent in females and
prolonged surgery cases; however, there was no sig-
nificant difference between the gender and duration of
surgery (Poorsheykhian et al. 2012). The difference be-
tween the prevalence of shivering and its related factors
in the study of Poorsheykhian and our study could be at-
tributed to the type of surgery. The obtained results were
inconsistent with those of Darvishi et al. (2018). Per-
haps, this discrepancy is related to the type of anesthesia;
as in Darvishi study, only patients who had undergone
spinal anesthesia were examined. According to Miller,
nausea and vomiting are more prevalent in inhaled an-
esthesia cases, with a prevalence of 10%-30% (Miller
et al. 2015). Studies noted that due to the prevalence of
nausea and vomiting and the odds of aspiration pneumo-
nia which can be life-threatening, timely prevention and
treatment should be given to such cases (Belcher et al.
2017; Mendonga et al., 2019). In the present study, vom-
iting was the most common complication after surgery.
However, in one study, hypertension was reported as the
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most frequent complication after surgery (Poorsheykh-
ian et al. 2012), i.e., inconsistent with our results. This
may be due to the difference in the type of surgery.

The current research results revealed that with increas-
ing the duration of anesthesia, the patient’s respiration
rate significantly increased. A study determined the in-
cidence of post-anesthesia complications in patients un-
dergoing non-cardiac surgery; accordingly, the relevant
results suggested that the rate of tachypnea after anesthe-
sia equaled 51.8% (Belcher et al. 2017).

5. Conclusion

The present study data suggested that the most frequent
complication after anesthesia in orthopedic surgeries
was vomiting. Gender was significantly associated with
pain, nausea, and blood pressure. Furthermore, there was
a significant relationship between the duration of anes-
thesia and the incidence of shivering and nausea, the se-
verity of pain, pulse, and respiratory rate. There was also
a significant relationship between complete intravenous
anesthesia and the duration of anesthesia, and pulse rate.
Therefore, due to the high incidence of complications
in orthopedic surgery, recovery room nurses need to be
trained in this regard. They should pay great attention to
the incidence and control of these complications.
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