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ABSTRACT

Objective: Postoperative anesthetic complications can be predicted by
evaluating the conditions that occur during preoperative evaluation and
peroperative follow-up. In addition, the type and duration of surgery as well
as the anesthesia technique are also important for postoperative morbidity.
With this study, it was aimed to determine the frequency and types of
complications in the postoperative period and to guide the future studies for
peroperative care improvement.

Materials and Methods: This study included the patients who had underwent
operation and admitted to the postoperative recovery unit between 2016 and
2017. Demographic data, anesthesia method, surgery type and duration, co-
morbidities, recovery score, and type of postoperative complication were
recorded via a study form which also included the cut-off values for possible
complications. The data were assessed by SPSS 21 program.

Results: It was found that postoperative complications developed in 0.87%
(n=105) of 12,051 patients. The mean age was 47.3 years, 57.1% women (n=60),
42.9% men (n=45), the average operation time was 2.1 hours, and the recovery
score was 9.6 on average. General anesthesia was performed in 99% of patients.
The most common postoperative complications respectively were found to be
vomiting (32.4%), nausea (28.6%) and hypoxemia (27.6%).

Conclusion: Detailed evaluation in the preoperative period and improvement
of the peroperative care is important to prevent postoperative complications.
As a clinical strategy, recording and evaluating postoperative complications
. will be a guide for improving the pre- and intraoperative care conditions of
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Amag: Postoperatif anestezik komplikasyonlar, preoperatif degerlendirme ve
Dhttps://orcid.org/0000-0002-7884-5842 peroperatif takip esnasinda ortaya c¢ikan durumlarmn degerlendirilmesi ile
ongoriilebilir. Buna ek olarak, ameliyatin tiirii, siiresi, anestezi teknigi de
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postoperatif morbidite igin 6nemlidir. Bu calisma ile postoperatif dénemde
komplikasyonlarmn siklig: ile tiplerinin belirlenmesi ve gelecekteki peroperatif
tiplerinin  belirlenmesi ve gelecekteki peroperatif bakim iyilestirme
calismalarina yon verilmesi amaglanmistir.

Gereg ve Yontem: Bu calisma, 2016-2017 yillar1 arasinda cerrahi uygulanmis ve
postoperatif derlenme {initesine kabul edilmis olan hastalar1 kapsamaktadir.
Demografik veriler, anestezi yontemi, cerrahi tipi ve siiresi, komorbidite,
derlenme skoru ve postoperatif komplikasyon tipi, olas1 komplikasyonlar ile
ilgili kestirim degerlerinin de tamimli oldugu, calisma formuna kaydedildi.
Veriler SPSS 21 programi ile degerlendirildi.

Bulgular: Toplam 12.051 hastanin %0,87'sinde (n=105) postoperatif
komplikasyon gelistigi bulundu. Ortalama yas 47,3 yil, %57,1 kadin (n=60),
%42,9 erkek (n=45), ortalama operasyon siiresi 2,1 saat ve derlenme skoru 9,6
idi. Hastalarm %99una genel anestezi uygulandi. En sik gozlenen postoperatif
komplikasyonlar sirasi ile kusma (%32,4), bulant1 (%28,6) ve hipoksemi (%27,6)
olarak saptandi.

Sonug: Preoperatif donemde detayli degerlendirme ve peroperatif bakimin
iyilestirilmesi postoperatif komplikasyonlar: 6nlemek icin énemlidir. Klinik bir
strateji ~ olarak,  postoperatif = komplikasyonlarin  kaydedilmesi  ve
degerlendirilmesinin, ileriye doniik hastalarin ameliyat 6ncesi ve sirasindaki

bakim kosullarmin iyilestirilmesi igin bir rehber olacag gortistindeyiz.

Anahtar Sozciikler: Anestezi, morbidite, postoperatif bulant1 ve kusma

Physiological disorders that affect multiple organ
systems may be observed during the recovery period from
anesthesia (1). The most common of these are postoperative
nausea-vomiting (PONV), hypoxia, hypothermia and
cardiovascular instability, some of which can be detected
during preoperative evaluation, some may occur in relation
to the type, duration of surgery or anesthesia technique.
Historically, it is thought that the application of anesthesia
is important only during surgery, but today it is seen that
preoperative evaluation and intraoperative follow-up

methods are given great importance.

Respiratory, cardiac or cognitive dysfunction may
occur in patients due to pain in the early postoperative
period. In the treatment of postoperative pain, studies have
proven that the multimodal approach is more effective than
of opioid-based analgesia treatment (2). With this
approach, complications such as nausea-vomiting,
respiratory depression, decreased GIS motility, and urinary
retention arising due to opioids are also prevented. Factors
such as short-acting anesthetic agents and more frequent
use of outpatient surgery make postoperative recovery

faster and more trouble-free. At the same time, choosing a

short-acting agent for preoperative medication will also be

effective in recovery from anesthesia.

It is known that the etiology of PONV is
multifactorial. These factors are reported to be related to the
patient, surgical procedure or anesthesia technique. In
addition, PONV may occur not only in the early
postoperative period but also in the later period. Hydration
and antiemetic agents are recommended in the treatment,
but there is no consensus on the routine application of these
treatments to each patient and the creation of a treatment
plan according to the

patient is among the

recommendations (3).

Due to reasons such as long waiting time in the
preoperative waiting area, infusion of large amounts of
unheated fluids in the intraoperative period, large surgical
incision, tremor may be observed in patients, especially in
the first hours after the operation. Measurement and
follow-up of body temperature are important for early
detection of hypothermia and prevention of shivering.
However, patients should be warmed with warm covers or

external heaters.



Monitoring the vital of each patient

signs
transferred to the postoperative recovery unit by the
healthcare worker in charge will ensure early detection and
prevention of possible complications. Along with
monitoring, some scoring systems are also helpful in the
decision to transfer patients from the postoperative

recovery unit.

Our aim with this study is to improve the quality of
peroperative applications by determining the frequency
and types of complications seen in the postoperative period

in our clinic.
MATERIAL and METHODS

A study form was prepared which included the
demographic information of the patients, anesthesia
method, type of operation, presence of additional disease,
recovery score, and type of postoperative complications.
The cut-off values for possible complications in the study
were also defined on the form. Data was recorded for the
patients who underwent surgery and anesthesia between
01.06.2016-01.06.2017 at the Mersin University Medical
Faculty Hospital (Appendice 1).

Modified Aldrete Score (Table 1) was preferred as
the postoperative recovery score. Patients who scored eight
and above according to the Modified Aldrete Score were
transferred to the relevant department services. If the
patient's score is below eight, the patients were followed up
by applying the necessary intervention. This form was
filled in by the health officer or nurses working in the

postoperative recovery unit.

In case of any complication in the patients, the
anesthesiologist who applied anesthesia to that patient was
informed and the necessary intervention (such as
respiratory support, elimination of analgesic need, PONV

treatment) was performed.

Oriented - cooperative patients between the ages of
18 and 75 years were included in the study, whereas
patients who were <18 or >75 years of age, who were not
oriented - who were not cooperated and were not admitted
to the postoperative recovery unit were excluded from the
study.
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After the data were recorded in the SPSS 21
program, they were evaluated by the Mersin University
Faculty of Medicine, Department of Biostatistics and
Medical Informatics. Continuous variables were expressed
as mean and standard deviation, and categorical variables
as numbers and percentages. Comparisons were evaluated

on frequency.

This study has been approved by the Ethics
Committee for Clinical Research in Mersin University
(date: 13.07.2017/ number: 206).

Table 1. Modified Aldrete Score Used in the Postoperative

Recovery Unit

MODIFIED ALDRETE SCORE

Four extremities

(Four extremities are moving)

Activity Two extremities 1

(Two extremities are moving )

No movement 0

Can breathe deeply and cough 2

Breathing Dyspnea, superficial breathing 1

Apnea and obstruction 0

Blood pressure + 20 mmHg of

normal

Blood pressure + 20-50 mmHg of
Blood Pressure
normal

Blood pressure more than +50

mmHg of normal

Fully awake, orientated

Consciousness | Arousable on calling

Not responsive
100-98 %

97-95 %

<95 %

Oxygen

Saturation

O | =|IN|IO| =N

Total Points
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RESULTS

17,460 patients were evaluated in the postoperative
recovery unit on the specified dates. Of them 5,409 were
excluded due to exclusion criteria. Totally 12,051 patients

were included to the study.

Postoperative complications were detected in 167
(1.38%) of 12,051 patients who underwent operation. The
with their

distribution by gender, average operation duration, and

average age of patients complications,
recovery score averages are shown in Table 2. General
anesthesia (totally both inhalational and intravenous
anesthesia) was used as anesthesia method in 99% of the
patients, and regional anesthesia was used in 1% in the

patients whom the complications were occurred.

According to the American Society of
Anesthesiology (ASA) scores, 78 patients were ASA 1
(46.7%), 68 patients were ASA 2 (40.7%) and 21 patients

were ASA 3 (12.6%).

Complications detected in patients are shown in
Table 3. Surgical types of the patients are shown in Table
4.

The
postoperative hypoxia were 47.5% of ASA Score 1, 35%
ASA Score 2, and 17.5% ASA Score 3. Postoperative

hypoxia was observed most frequently (35%) after

ratio of the patients who developed

abdominal surgery, then orthopedic surgery (27.5%) and
emergency surgery (5%), respectively.

When the distribution of postoperative nausea
incidence by gender was examined, it was 61.4% (n: 35) in
women and 38.6% (n: 22) in men. Postoperative vomiting

was 63.6% (n: 35) in women and 36.4% (n: 20) in men.

The
according to the type of surgery was 0% for emergency

incidence of postoperative hypertension

surgery, 18.1% for orthopedic surgery, 27.2% for abdominal
surgery, and 54.5% for other types of surgery.

Table 2. Age, Gender, Operation time, and Recovery

scores of the patients.

Demographic data
Age (year) (mean+SD) 47.09+19.76
Female (n=97) 58.1
Gender (%)
Male (n=70) 41.9
Operation time (hour) (mean+SD) 1.9+1.48
Recovery score (mean+SD) 9.6+0.84

Table 3. Distribution of complications observed in patients

Complications (%) | ()
Nausea 34.1 57
Vomiting 32.9 55

The tongue behind the

16.2 27

pharynx

Laryngospasm 4.2
Airway Glottic edema 4.2
obstruction | Blood, secretion in the 36 6

airway

External compression to 0 0

trachea
Hypoxemia 24 40
Hypotension 42 7
Hypertension 6.6 11
Arrhythmia 4.8 8
Unconsciousness 0.6 1
Hypothermia 42 7

Table 4. Distribution of patients according to the types of

surgery performed

Type of surgery (n) (%)
Emergency 4 24
Orthopedic surgery 41 24.6
Abdominal surgery 49 29.3
Others 73 43.7




DISCUSSION

According to the findings of our study, the most
common postoperative complication was found to be
nausea. In the second order, vomiting was found.
Postoperative nausea-vomiting is still one of the most
common postoperative complications (20-40%) despite all
the studies conducted on this subject and the use of
prophylactic antiemetics (1). Causes such as the type of
surgery performed, the presence of previous nausea-
vomiting history in the patient, female gender, duration of
the operation, opioid use increase the risk of PONV (4). It
was not surprising that nausea and vomiting were
observed in the first place in the patients included in the

study.

When the relationship between gender with nausea
and vomiting was examined, the rate of both nausea and

vomiting was found to be higher in women.

With the Modified Aldrete Score, which was first
published in 1970 and revised in 1995, it was decided to
and the

complications that occurred were recorded. While a score

leave the postoperative recovery unit
of 10 out of 15 according to this scoring calculated by the
patient's activity, respiration, circulation, consciousness
and color assessment is considered sufficient for the patient
to be discharged, there are publications suggesting that a
minimum score of 9 will be sufficient (5,6). According to the
findings in our study, the mean recovery score of the
patients was determined as 9.6, which is suitable for

discharging patients from the recovery unit.

Postoperative hypoxemia is resulted from many
reasons. Often, it may occur due to the development of
atelectasis during the operation, the administration of
opioids for analgesia, the transfer of patients from the
operating room to the recovery unit without completely
reversing the muscle relaxant effect (4). In the study
conducted by Sun et al. in 2015, it was reported that
postoperative hypoxemia may lead to serious secondary
problems such as brain dysfunction, dysrhythmia and
myocardial ischemia (7). In our study, it was unexpected to
find a high rate of postoperative hypoxemia, because before
this study was started, the incidence was unknown. This

result has greatly increased our awareness of this issue.
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However, it was found that only 3 out of 40 patients who
developed hypoxia developed arrhythmia, which was
accepted because of the early application of hypoxia
treatment without rhythm disturbance. The relationship
between ASA Score and probability of re-intubation was
studied before (8). When the relationship between the ASA
score and the development of postoperative hypoxemia
was examined in our study, it was found that the majority
of patients with hypoxemia were evaluated as ASA I, the
second was observed in patients who were evaluated as
ASA 11, and contrary to what was expected, the patients
with the least hypoxemia were those evaluated as ASA III

In the postoperative period, airway obstruction
may occur due to tongue leaking into the posterior
oropharynx, blood or secretion, laryngospasm, acute
hemorrhage (9). Obstruction in the upper airway can cause
many catastrophic situations (10). In our study, it was
determined that the most common cause of airway
obstruction was falling the tongue into the posterior
oropharynx. The reason of this problem could be
inadequate muscle strength, the insufficiency of reversal of
neuromuscular blocking agents or early transfer from the
operating room to the recovery room. This problem has
been eliminated by applying various airway maneuvers
and verbal stimulation. In addition, airway ostruction was
observed in our patients due to other reasons; however,
obstruction was resolved with the correction of the
underlying cause. This finding has strengthened that
patients were transferred from the operating rooms to the
recovery unit before their muscle strength was fully
restored but the neuromuscular monitoring was not

applied to all the patients.

Cardiac problems may be encountered in addition
to airway and oxygenation problems in the postoperative
period. Factors such as hypermetabolism, sympathetic
stimulation and hypoxemia play a role in the pathogenesis
of postoperative cardiac complications (11). In the study
conducted by Michard et al, development of both
hypotension and hypertension in the postoperative period
were found to be associated with increased morbidity and
mortality (12). The most common cardiac complication in
our study was hypertension. It was determined that this

complication was followed by arrhythmia and hypotension
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development, respectively. Postoperative blood pressure
regulation is known to be a complex condition that is
affected by the characteristics of the patient or the

procedure performed and the perioperative care.

Although the incidence of

hypertension varied between 5-20% after non-cardiac

postoperative

surgery, it was found to be associated with stroke,
myocardial damage - infarction or bleeding. According to a
recently published study, systolic blood pressure > 180
mmHg and diastolic blood pressure > 110 mmHg are signs
of risk (13). “Acute postoperative hypertension” is defined
as a significant high blood pressure that can lead to serious
neurological, cardiovascular or surgical field complications
in the early postoperative period. Patients who develop
acute postoperative hypertension should be ensured of
adequate ventilation and analgesia before being evaluated
cardiologically. In the treatment of postoperative
hypertension, it is recommended to first exclude the
underlying cause (pain, urinary retention, hypoxemia,
anxiety, etc.) and to initiate antihypertensive treatment if
necessary (14). In our study, the development of
hypertension was evaluated according to the types of

surgery, but no clear result was obtained on this issue.

Postoperative hypotension can often occur due to
hypovolemia. Especially in geriatric patients and patients
with heart failure, it is recommended to be cautious in the
treatment of hypotension. It is considered as an indicator of
increased risk that postoperative systolic blood pressure <
90mmHg. It is known that if the patient has a history of
preoperative hypertension, systolic blood pressure >
90mmHg is also a matter of concern, it means the values of
systolic blood pressures accepted normal for non-
hypertensive patients can be low for patients with
hypertension (15). There is no consensus on the exact value

of what the postoperative blood pressure should be.

In our study, the incidence of hypotension was
found to be low, but only the values of the patients in the
postoperative recovery unit were examined. However,
there are studies showing that postoperative hypotension
is detected at least once in approximately 20% of patients
between 0 and 3 days (16). In our study, when the types of

surgery and the development of hypotension were

evaluated, it was found that it mostly occurred after
abdominal surgery. We think that fluid therapy applied in
our clinic in abdominal surgery, which causes large fluid
losses, may have increased the incidence of postoperative

hypotension.

Arrhythmia in the postoperative period is also an
important complication. Arrhythmia can occur due to
causes such as hypothermia, electrolyte disturbance, pre-
existing cardiac disease (congenital or acquired cardiac
disease) (17). In our study, the rate of patients with
arrhythmia in the postoperative period was found to be
low, and the reason of arrhythmia were the preexisting
cardiac diseases. In these patients, arrhythmia was treated

by correcting the underlying cause.

The mechanism of postoperative neurological
disorders is still not completely explained and is thought to
be multifactorial (18). Postoperative unconsciousness can
be seen from amnesia to delirium. In our study,
unconsciousness was found in only one geriatric patient,
and it was thought that the reason for the impaired
consciousness in this patient was combination of opioid
and prolongation of the effect of the anesthetic agent
(thiopental sodium).

Hypothermia is considered to be a serious risk
factor for patients undergoing surgery. It is known that
postoperative hypothermia changes systemic and local
physiology. It can lead to platelet dysfunction, coagulation
disorders, increased incidence of postoperative infection
and prolonged hospitalization, especially cardiac
complications (such as myocardial damage, adrenergic
response) (19). In our study, postoperative hypothermia
was found in seven patients. Although a heated sheet was
used for each patient admitted to the postoperative
recovery unit, an external warming device was also used in
addition to patients with hypothermia. No serious
problems as abnormal heart rhythm or disturbances in vital
signs related to hypothermia was encountered in these

patients.

When all these findings were evaluated, decisions
were made regarding the practices that could be performed
in order to reduce the incidence of postoperative

complications in our clinic.



It is known how important perioperative anesthesia
management is in predicting and preventing problems that
patients may encounter in the postoperative period. In the
preoperative period, it is one of the primary tasks of the
anesthesiologist to examine the patients in detail and
optimize the situations that may pose risks. In this study, a
higher rate of postoperative nausea and vomiting was
found than reported in the literature. In order to optimize
this result, routine prophylactic antiemetic application in
specific surgeries (such as laparoscopic surgery, ear
surgery), preoperative fasting period should not last longer
than 6 hours, and patients should be given clear liquid
orally 2 hours before the operation. In addition, the follow-
up periods of patients with postoperative nausea and
vomiting complaints were prolonged in the recovery unit.
In order to prevent and / or reduce the hypoxia observed in
the postoperative period, some changes have been
implemented in the intraoperative ventilation strategy of
the patients. These include practices such as minimizing the
separation of patients' intubation tubes from the
respiratory circuit, performing at least one recruitment
maneuver in patients without contraindications, and
avoiding high oxygen concentrations. In addition, it was
ensured that the patients were not transferred to the
recovery unit before the postoperative muscle strength was
fully restored, and the use of the TOF device for muscle
strength evaluation was increased. Another finding of us is
the increased sensitivity in applying targeted fluid therapy
to patients in order to reduce the incidence of hypotension

in the postoperative acute period after abdominal surgery.

With all these findings and applications, we think
that we emphasize the importance of the responsibility of
the anesthesiologist in the postoperative recovery unit and

raising the awareness of the team working together.
Main Points

® Close follow-up of patients admitted to the
postoperative recovery room and recording their values are

important in terms of detecting and resolving problems.

the field of

anesthesiology, nausea and vomiting continue to be a

® Despite all developments in

serious problem that disrupts the quality of life. Factors that
may cause PONV should be determined individually in
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patients, and nausea and vomiting should be tried to be

prevented and treated with appropriate treatment options.

e Failure to fully evaluate muscle strength during
the termination of anesthesia may lead to life-threatening
problems that may arise in the postoperative period. In
order to prevent this situation, quantitative measurement
of muscle strength should be evaluated in every patient, if

possible.
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Appendice-1: Study form to be filled in the postoperative recovery unit for the patients

COMPLICATIONS IN POSTOPERATIVE CARE UNIT: STUDY FORM
Name-Surname:

Age:
Gender:
Type of Operation: Emergency surgery [ |
Orthopedic surgery ]
Abdominal surgery ]
Others: 1]
Anesthesia Method: Regional ] General Anesthesia [
Recovery Score:
ASA Status:
Operation Time:
Postoperative Complications:
a) Nausea (or retching)
b) Vomiting (Once or more)
c) Airway obstruction:
Falling the tongue to the posterior of the pharynx ]
Laryngospasm ]
Glottic edema 1]
Blood and secretions in the airway 1]
External compression of the trachea (neck hematoma) ]

d) Hypoxemia (Sp0O,<90%): Yes ] No [
e) Hypotension (Blood pressure < 90/50 mmHg)

f) Hypertension (Blood pressure > 140/80 mmHg)

g) Arrhythmia

h) Unconsciousness (Glascow Coma Scale < 10)

i) Hypothermia (Body temperature < 35.5°C)



