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Abstract
Obesity is a major public health problem and has become one of the most common co-morbidities in anesthesia.
Consequently, anesthesiologists are increasingly confronted with the perioperative management of obese patients,
which is characterized by its impact on all major body functions. An understanding of the pathophysiology and
complications in this specific group of patients allows for safer and more effective care, as obesity constitutes a high
risk for perioperative complications.

This work is a descriptive and analytical study conducted at the Department of Anesthesiology of the Moulay Ismail
Military Hospital in Meknes over a 10-month period in 2025.

We collected epidemiological data, main medical history and risk factors, anomalies revealed during clinical
examination and perioperative complementary tests, anesthetic particularities, perioperative complications and
their management, and ultimately the operational strategy.

The main objectives of this study are to determine the prevalence of this patient population in the hospital’s
anesthesiology practice, to highlight the difficulties and complications encountered in their perioperative
management, to report the specific features of this category of patients in light of recent literature data, and to
evaluate our management in accordance with the recommendations of scientific societies.
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I. Introduction:

Obesity is a major public health problem: more than one
billion peoplelive with obesity,and its prevalenceisincreasing
in almost all countries. The prevalence of overweight is 31%
in the region [1]. Driven by an epidemiological demographic
trend and the severe complications associated with it,
obesity inevitably brings an increasing number of patients
into the intensive care unit [2].

Obese patients may require surgical intervention;
consequently, anesthesiologists are frequently faced with
the challenge of effectively managing obese patients who
present with distinct pathophysiological features and
associated comorbidities[3].

The objective of this work is to evaluate the perioperative
anesthetic management of obese patients undergoing
surgery in the central operating theater of the Moulay Ismail
Military Hospital in Meknes.

The core research questions focus on the specificities of
the perioperative anesthetic management of obese subjects
within our institution and its compliance with international
recommendations from scientific societies.

II. Materials and Methods:

(1) Study design:

This is a descriptive and analytical cross-sectional study
with retrospective recruitment, conducted over a 10-month
period, evaluating the perioperative anesthetic management
of obese patients undergoing surgery in the central operating
theater of the Moulay Ismail Military Hospital in Meknes.

(2) Study location:

The central operating theater of the Department of
Anesthesiology and Intensive Care at the HMMI Military
Hospital in Meknes, from April 1 to January 31, 2025. The
facility comprises 8 operating rooms covering the following
surgical specialties:

¢ ENT surgery

¢ Ophthalmic surgery

« Visceral surgery

¢ Neurosurgery

e Orthopedic and trauma surgery

e Urological surgery

e Vascular surgery

e Thoracic surgery

« Stomatology and maxillofacial surgery

« Plastic surgery

 Gynecological surgery

« Interventional gastroenterology (ERCP)

(3) Study materials:

To conduct this study, a data collection sheet (Appendix 1)
was designed to gather data from pre-anesthetic consultation
records, patient medical files, intraoperative anesthesia
monitoring sheets, and intensive care unit monitoring
sheets. Data were expressed as frequencies, percentages,
and means.

(4) Study population:
A series of 50 adult obese patients who underwent a pre-
anesthetic consultation was enrolled.

(5) Inclusion Criteria:

Included in our study were all adult patients with BMI
>30 kg/m? and pediatric subjects with a BMI IMC>97eme
percentile on the growth chart, whether known to be
obese or diagnosed incidentally during the pre-anesthetic
consultation, who underwent elective surgery during the
study period.

(6) Exclusion criteria:

Patients not recognized as obese with a BMI< 30 kg/m?$ in
adults and a BMI< 97eme percentile on the growth chart in
pediatric subjects, or those not identified as obese following
the pre-anesthetic consultation, as well as patients operated
on in the emergency operating theater or managed for
bariatric surgery.

(7) Data collection and analysis:

Quantitative techniques were applied, encompassing:

« Verification of the collected data.

« Presentation of data using charts and graphs.

« Statistical evaluation of the data (using Excel).

e Commentary and interpretation of the evaluation data to
draw conclusions

(8) Ethical considerations:

Authorization for data collection was obtained from the
Health Service Inspectorate of the Royal Armed Forces
(number 8101/EMG/ISS) in Rabat on April 18, 2025. Other
ethical aspects were also taken into consideration: respect
for the anonymity of study participants, respect for the
confidentiality of results.

III. Results:
During the study period, 3,200 surgical procedures were
performed in the central operating theater of the HMMI.

We collected 50 procedures involving patients with a BMI >
30 kg/m? on the growth chart for the pediatric population
who met our inclusion criteria, representing an incidence
rate of 1.56%.
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Figure 1: Prevalence of obese patients during our study period
Patient age ranged from 14 to 70 years, with a mean 0of 39.15 predominance in our study, with 29 females (59.7%) and 11

years. The predominant age group was 40 to 60 years, com- males (41%), resulting in a male-to-female sex ratio of 0.61.
prising 15 patients (44% of cases). We noted a clear female
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Figure 2: Distribution of patients according to age groups.
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Figure 3: Distribution of patients according to sex.
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Patient BMI ranged between 31.1 kg/m? and 45 kg/m?, with a mean of 36.08 kg/m?. The predominant BMI category was 30

to 34.9 kg/m?, accounting for 22 patients (44% of cases).
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Figure 4: Distribution of patients in our series according to BMI

We found that 24 patients (47%) admitted to the operating
theater had specific underlying medical conditions, while
no prior history was reported in 18 patients. Dyslipidemia
was the most frequently reported comorbidity, present in
21 patients (41.1%). Obstructive sleep apnea (OSA) was
suspected or diagnosed in 30% of our series (15 patients).
Seven patients were known hypertensives on regular oral
antihypertensive treatment and well-controlled. However,
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hypertension was discovered incidentally during the pre-
anesthetic consultation in 3 patients, bringing the total
number of hypertensive patients in our series to 13 (26.4%).
Diabetes mellitus was found in 12 patients (23.5%), and
joint problems were reported in 13 patients (26%). Three
patients had coronary artery disease, including one case
related to ischemic heart disease sequelae and one case of
stable angina, representing 5.8% of cases.

25%

23%
I =

Diabetes m Osteoarthritis B Heart disease

Figure 6: Comorbidities associated with obesity in our series
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The majority of surgical procedures performed in overweight subjects involved visceral and orthopedic surgery, accounting
for 28 patients (55.8%), while 12 patients underwent gynecological surgery (23.5%) (see Figure 7).

25%

mOrthopedics = Visceral

33%
Gynecology

Other

Figure 7: Partition of patients using the type of intervention

General considerations:

Medical history included one case of prior catheter-based
stent placement, 6 cases of active smoking, 2 cases of
chronic alcoholism, and 7 cases of prior spinal anesthesia
for cesarean delivery, all uneventful with straightforward
postoperative recovery.

General condition was preserved in all patients. A total of
82% of patients had good peripheral venous access, whereas
venous access was difficult in 9 patients.

Preoperative risk evaluation (ASA score) allowed the
classification of patients into two groups: ASA I and ASA
II, accounting for 47% (24 cases) and 53% (26 cases),
respectively. Complete blood count, coagulation profiles,
serum ionograms, and renal function tests were normal in
all patients.

Airway assessment:

Assessment of the upper airways for predictors of difficult
ventilation and/or intubation revealed no history of prior
difficult intubation. Mouth opening was normal, and the
thyromental distance was normal (>6,5 cm) in all patients.
Regarding dental status, 3 patients were edentulous; there
were no cases of mandibular protrusion or macroglossia.
Cervical spine mobility was limited in 3 patients. One case
of a pharyngeal abscess was anticipated to carry a risk of
difficult intubation/ventilation.

Mallampati score distribution was as follows: Mallampati I
in 14 patients (26.6%), Mallampati Il in 16 patients (32.3%),
Mallampati Il in 12 patients (23.5%), and Mallampati IV in
8 patients (14.7%).

Respiratory assessment:

Dyspnea was identified in 25 cases (50% of patients) of
NYHA class I dyspnea, 20 cases (40% of patients) of NYHA
class Il dyspnea, and 5 cases of NYHA class III dyspnea. 13
cases were strongly suspected of obstructive sleep apnea
(based on patient and family interviews), and 3 cases had
confirmed obstructive sleep apnea hypopnea syndrome
(OSAHS). Furthermore, the STOP-Bang score (a predictive
score for sleep apnea) was not systematically performed or
mentioned in the medical records. Chest radiography was
normal in all patients, and pulmonary function testing was
not indicated for our patients.

Cardiovascular assessment:

There was one case of stable angina treated with stent
placement 4 years prior, 9 cases of moderate hypertension
under treatment, and elevated blood pressure measurements
in 5 patients (normal in the others). Electrocardiography
(ECG) revealed one case of inferior ST-segment elevation,
5 cases with signs of left ventricular hypertrophy (LVH),
2 cases of incomplete right bundle branch block (RBBB),
36 cases of incomplete left bundle branch block (LBBB),
and 36 normal ECGs. Three coronary artery disease
patients required specialized consultation for preoperative
therapeutic adjustment.

Anesthetic Management:

No premedication was reported in the anesthetic records,
and preoperative fasting rules were strictly observed (>
6 hours). Peripheral venous access proved impossible in
4 cases, requiring central venous catheterization. Pre-
oxygenation was performed in all patients in the head-up
(proclive) position for a minimum duration of 3 minutes.

Regardingairway management (Figure 8),amongthe 29 cases
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under general anesthesia, there were 10 cases of difficult
intubation (20% of patients) and 3 cases of impossible
intubation (5% of patients). Standard intubation using a
Macintosh laryngoscope was performed in 22 patients. Two
patients underwent awake fiberoptic intubation, 2 patients
wereintubated usingavideo-laryngoscope, and 3 intubations

were facilitated with an Eschmann stylet. One patient with a
pharyngeal abscess complicated by necrotizing fasciitis, in
whom ventilation and intubation were impossible, secured
an airway via emergency tracheostomy. Dental breakage
involving the upper incisors complicated intubation in one
of our patients.

® Standard intubation

= Eschmann stylet intubation

® video-laryngoscope intubation
® fiberoptic intubation
impossible intubation

Figure 8: Airway management of the 29 patients.

Perioperative monitoring was standard, including non-
invasive blood pressure (NIBP), oxygen saturation, ECG, and
capnography for intubated patients. Additional monitoring
(invasive blood pressure) was performed in a single case.

General anesthesia was the most common technique used

70%

60%

50%

40%

30%

H GA ®RA

for obese subjects in our study, performed in 29 patients
(58%), while regional anesthesia was used in 21 patients
(42%). Patients benefited from peripheral nerve blocks
and/or epidural analgesia, particularly in orthopedic and/or
gynecological surgery (Figure 9).

LRA Peridurale

Figure 9: Distribution of patients in our series according to the anesthetic technique.
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Postoperative Course:

A total of 82.3% of procedures (41 cases) were uneventful
(Figure 10). The main complications were desaturation in
3 patients (5.8% of cases), arterial hypotension (3 cases), a
hypertensive surge (1 patient), and favorable bradycardia in
one case.

All 29 intubated patients in our series were extubated
immediately postoperatively on the operating table once
they were reversal-ready (decurarized), conscious, and
normothermic. Multimodal analgesia—consisting of
paracetamol at 15 mg/kg of ideal body weight plus a single

40 mg dose of nefopam—was predominantly prescribed in
76% of our patients, while 24% received paracetamol alone.
In 85% of cases, recovery following general anesthesia
was uneventful; the proclive position was maintained, and
patients were transferred to the post-anesthesia care unit
(PACU) for close monitoring. However, respiratory distress
was reported in 5 cases (one of whom was transferred to
the intensive care unit for further management), and 6
patients experienced postoperative nausea and vomiting.
Patients who received regional and peripheral nerve blocks
experienced no postoperative anesthetic complications.

B Desaturation
= Hypotension
® Hypertension

Bradycardiea

Figure 10: Distribution of intraoperative incidents in our series

Delayed postoperative complications in our series included:
» 8 operated patients (14.7% of cases) developed surgical
site (parietal) infections.

» Postoperative peritonitis on day 2 in a 64-year-old female
operated on for cholecystitis associated with multi-lithiasic
gallbladder; her management consisted of exploratory
laparotomy with peritoneal lavage and ICU admission for
close monitoring, with a fatal outcome.

» A 68-year-old male orthopedic trauma patient, operated on
for femoral neck fracture stabilization via centromedullary
nailing, presented with massive pulmonary embolism on day
14 postoperatively.

Evolution progressed to death from multiple organ failure in
both fatal cases.

IV. Discussion: 34

LObesity is a major public health problem worldwide
due to lifestyle changes, and surgery for obese patients
has increased accordingly in recent years [4]. Obesity
is associated with comorbidities such as hypertension,
diabetes, coronary artery disease, dyslipidemia, obstructive
sleep apnea, asthma, osteoarthritis, and others [5-7].
Consequently, it is essential for intensivists to adapt to this
new population, which constitutes an ever-growing share

of their patients. In Morocco, according to the results of the
National Anthropometric Survey (ENA), 10.3 million adult
Moroccans are obese and 3.6 million adults suffer from
severe obesity [8]. These data must be updated given the age
of the study, and this figure will certainly be revised upward
due to the socioeconomic changes Morocco is experiencing,
changes in dietary habits, the development of transportation
means, and industrialization, which have resulted in a
significant reduction in physical activity levels, sedentary
lifestyles, and substantial weight gains [1,9].

Anesthesia for the obese patient is not common practice in
our facility (incidence of 1.56%), a population consisting
primarily of women (59.7%), which agrees with results
found in other series [1,10-12]. The majority of obese
patients in our series were aged between 40 and 60 years
(44%), which is close to large studies conducted by Craig M.
Hales et al. [12,13] and Emmerich et al. [11]. Dyslipidemia
was the major comorbidity in our study, followed by sleep
apnea syndrome, arterial hypertension, and diabetes, which
corresponds to frequent pathologies in this population [14-
16].

The surgeries most frequently found in our hospital were
visceral and trauma-orthopedic surgery, perhaps related
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to the high frequency of hepatic and biliary pathologies,
primarily driven by cholesterol supersaturation of bile,
impaired gallbladder emptying, and rapid weight loss [17-
21], and osteoarthritis in this population [22,23].

Patient information in our series, given that surgery
in the obese is high-risk surgery and following the
recommendations of the French National Authority for
Health (HAS), is important to better sensitize patients to the
most frequent anesthetic risks [24].

There was a correlation between predictive factors for
difficult ventilation and/or intubation sought during the pre-
anesthesia consultation and cases of difficult intubation (one
case of pharyngeal abscess), and Mallampati IV score was
found in 14.7% of patients versus 20% of difficult intubation
in the field [25]. Measurement of neck circumference was
not part of the management parameters during the pre-
anesthesia consultation in our facility, yet it allows for
predicting difficult intubation with high fidelity [25-27]. No
pulmonary function testing was requested for our patients
given the absence of formal indication in accordance with
current recommendations [28,29].

Screening for obstructive sleep apnea syndrome was a
priority during the pre-anesthesia consultation of these
patients, relying essentially on the questioning of the patient
and their family, constituting a factor in favor of difficult
intubation [30,31]. The subjects in our series suffering from
0SA were not followed and were mostly diagnosed recently
or fortuitously during the pre-anesthesia consultation. Their
management requires the initiation of continuous positive
airway pressure (CPAP) 2 to 4 weeks before the procedure;
although its practice proves effective, it was notimplemented
during our experience [31,32].

The electrocardiogram (ECG) systematically performed
revealed electrical abnormalities for which 2 patients
required a specialized consultation, which aligns with
international recommendations given the frequency
of cardiovascular pathologies in this population.
Cardiovascular evaluation remains an unavoidable step in
our practice for evaluating perioperative cardiovascular
risk, nevertheless, cardiovascular explorations were not
requested systematically [33-35].

In our series, our diabetic patients had correct fasting
blood glucose levels and HbA1lc rates below 7% before the
procedure; the biological panels of all patients were normal
[34].

The ASA score classifies patients according to their physical
status (American Society of Anesthesiologists); half of the
patients were at high risk, which joins previous conclusions
concerning this high-risk pathology [1,2,12,13].

Premedication is an important part of preoperative
management of all patients coming for surgery to alleviate
complications like infections, gastrointestinal disturbances,

postsurgical pain and anxiety. At least antacid and analgesic
premedication should be considered, which was not
mentioned in the medical records. However, medication
adjustment was necessary for obese coronary patients
and for patients under antihypertensive and hypoglycemic
treatment [36-38]. Ancxiolytics were not administered
to avoid respiratory depression resulting from the use of
sedatives [32].

Peripheral venous access proved impossible in 8% of cases,
for which central venous catheterization was required, a
fairly common occurrence in the obese patient [32,39,40].

Airway management is difficult in the obese patient (30%
of cases undergoing general anesthesia and 20% of the
overall workforce of our series), which implies sufficient
preoxygenation, the preparation of a difficult intubation
cart, and the presence of an experienced and numerous team
[3,25,32,34].

The majority of patients underwent general anesthesia
(58%), which may be due to the difficulty of performing
locoregional anesthesia in this population, patient refusal, or
the nature of the surgery. Given the difficulty of intubation
generated by this category of patients, preoxygenation is
indispensable for all our patients; it was performed in the
head-up (proclive) position and for a minimum duration of 3
minutes [18,20,41]. Induction was performed using a rapid
sequence and Sellick maneuver. This conduct was dictated
by the significant risk of gastroesophageal reflux with the
risk of aspiration.

Anesthetics used were: propofol as the hypnotic of choice
in all patients. The available opioid is fentanyl. The muscle
relaxant used was Rocuronium. Maintenance was ensured
by halogenated agents (mostly sevoflurane over isoflurane).
The calculation of ideal and corrected body weightis an entity
often omitted in the management of our patients, whereas
its adoption is part of the literature recommendations.
Our team, conscious of the intra- and postoperative risk of
anesthetic agents, favors close monitoring in the PACU.

Ventilation was performed in pressure-controlled mode, in
a semi-closed circuit with a respiratory rate between 8 and
12 cycles/min and PEEP adjusted between 5 and 8 cm H20.
Tidal volume was set between 6 ml/kg and 10 ml/kg, and
according to hemodynamic monitoring data. The ventilatory
management of patients in our series for episodes of
desaturation was mostly corrected by the almost systematic
application of alveolar recruitment maneuvers whenever
plateau pressures were below 30 cmH20.

In our study, among cases with intraoperative desaturation,
2 cases were caused by bronchospasm. Switching to manual
ventilation with 100% FiO2 and deepening anesthesia with
endotracheal administration of a bronchodilator (Ventolin)
and systemic corticosteroid administration was sufficient
to restore normal saturation and correct the increase in
pressures.
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Monitoring  included automated blood pressure
measurement with a cuff, electrocardioscope, and
pulse oximetry. Complementary monitoring (invasive
pressure) was performed in a single case (depending on
the intraoperative hemodynamic state), reflecting the
rationalization of monitoring means. On the other hand, the
non-availability of appropriately sized cuffs in our facility
and the use of overly narrow cuffs overestimating blood
pressure values were noted. In our study, 3 cases presented
an intraoperative hypertensive peak; reinforcement of
analgesia and administration of nicardipine were necessary
to restore optimal blood pressure.

A significant rate of regional anesthesia was preferred and
performed in 42% of patients given its advantages, notably
the preservation of upper airways and the good analgesia it
provides [36,41].

Special attention was paid by the anesthetic and surgical
teams regarding contact zone in this population due to
overweight, skin fragility, and associated comorbidities
[3,34,42].

Neuromuscular blockade monitoring finds an unavoidable
place in this category of patients, which will help reduce
the incidence of residual neuromuscular blockade during
extubation, particularly in the PACU. However, the absence
of instrumental monitoring of neuromuscular blockade
and/or reversal was noted. The clinical approach is
routine. Otherwise, the literature highlights the interest
of anticipating the risk of residual blockade by making
Sugammadex—a rocuronium antagonist—immediately
available for possible emergency use. This product is rarely
available due to its cost.

The awakening of our patients took place without incidents
in 85% of cases in the PACU; 15% of patients in our study
presented respiratory complications, a frequent complication
in these patients of multifactorial origin [38,42,43]. Indeed,
4 incidents of respiratory failure in the PACU, i.e., 8.8% of
our patients, benefited from non-invasive ventilation (NIV)
sessions for two hours, with a notion of worsening in one
case who was reintubated and transferred to the ICU for
management of postoperative ARDS.

Postoperative nausea and vomiting were also frequent in our
study (12% of patients), probably related to gastroparesis in
our diabetic patients [38].

Regarding surgical complications in our series, we recorded
one case of postoperative peritonitis requiring surgical re-
exploration via laparotomy, and 6 cases whose postoperative
courses were marked by surgical site infection. Our series
recorded two deaths, i.e., 4% of the patients in our study. The
first death resulted from a massive pulmonary embolism
14 days after the procedure. The second death in our series
was related to postoperative peritonitis, which evolved into
multiorgan failure from septic shock.

Among the main problems encountered in the management
of the obese patient in our study is the absence of specific
material means dedicated to the management of the obese
patientin the operating room, and the lack of expertise among
paramedical personnel in managing the obese patient, who
therefore cannot take appropriate steps to address problems
encountered in this population. This requires collaboration
between surgeons and anesthetists, who must take into
consideration the pathophysiological particularities of this
population category to ensure optimal management and
avoid perioperative complications that frequently occur in
this type of patient.

V. Limitations:

Our study has several limitations that should be taken into
account when interpreting the results:

It is a single-center study, conducted in one bloc central,
which restricts the applicability of the conclusions to other
clinical situations. Furthermore, even if the sample size
(50 patients) is acceptable, it remains too small to perform
detailed analyses according to clinical or pathological
subgroups.

In addition, the lack of a personalized assessment for each
patient makes it impossible to verify whether certain
specific complications are linked to the terrain, the surgery,
the anesthetic management or the postoperative care in the
surgical department.

Finally, it would also be advisable for each medical institution
to conduct a study tailored to its context, over a longer period
with a larger sample, which will allow a better approach to
this population in our context of a developing country.

VI. Conclusion:

Obesity, which is growing rapidly worldwide, is increasingly
encountered in anesthesia. However, it is a situation
that associates significant comorbidities, and the obese
patient presents an increased anesthetic risk for several
reasons. First, from a respiratory standpoint, difficulties
are encountered in ventilating and controlling the
upper airways. Furthermore, the higher frequency of
gastroesophageal reflux in obese individuals increases their
risk of aspiration during anesthetic induction. Sleep apnea
syndrome sometimes complicates the postoperative period.
An adaptation to the physiology of the obese patient is
necessary in the choice of drugs and their dosage. It is also
possible to observe an increased risk of infection, particularly
respiratory, and slower wound healing, as it is known that
despite the absence of hypoxia, tissue oxygenation is often
insufficient in obese patients for optimal healing. Finally, an
increased thromboembolic risk is noted.

A preoperative evaluation focused on the complications
of excess weight should enable an adapted perioperative
strategy. Preoperatively, certain dangerous situations
associated with obesity must be mitigated, in particular
sleep apnea syndrome managed beforehand with continuous

J Med Clin Sci Res, 2026

Volume 1| Issue 1| 9



positive airway pressure, gastroesophageal reflux prevented
by antihistamines, and patient positioning carried out with
particular care in the head-up (proclive) position.

Both anesthetic techniques carry risks, but when possible,
locoregional anesthesia is more appealing. On the other
hand, if general anesthesia is required, the technique must
include rapid sequence induction using drugs with a rapid
onset and short duration of action, taking into account
their volume of distribution and elimination half-life, along
with proper ventilation. Postoperative epidural analgesia
provides superior quality, and thromboembolic prevention
with low-molecular-weight heparin is necessary.

The anesthetic team of the Moulay Ismail Military Hospital
is aware of the risks and the challenge represented by
the anesthetic management of this category of patients.
Nevertheless, this work has helped highlight our
shortcomings in managing these patients, particularly the
need to acquire certain monitoring tools and apply specific
recommendations dictated by scientific societies.
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