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Intra-abdominal hypertension during hip arthroscopy:
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Symptomatic extravasation of irrigation fluid is a rare complication of hip arthroscopy. However, depending on the amount of fluid,
intra-abdominal hypertension (IAH) may occur and even develop into abdominal compartment syndrome, which can seriously alter
hemodynamic circulation. Therefore, it is important for anesthesiologists to promptly recognize the abnormal signs of IAH for early di-
agnosis and better clinical outcomes. Nevertheless, these signs are difficult to detect because they are usually obscured when the pa-
tient is under anesthesia and masked by surgical drapes. We report a case of IAH under general anesthesia during hip arthroscopy to

highlight possible symptoms and signs.
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Introduction

Hip arthroscopy has recently become popular because it is a mini-
mally invasive technique with a short recovery time. It is consid-
ered a relatively safe procedure because the complication rate is less
than 1.5% [1]. Among the complications, the incidence of in-
tra-abdominal hypertension (IAH) and abdominal compartment
syndrome (ACS) caused by extravasation of irrigation fluid is only
0.16% [2]. Despite their extremely low frequency, these complica-
tions can be catastrophic and lead to hemodynamic collapse. In
most cases, the physiological signs are difficult to distinguish from
those of other conditions, although a clinical diagnosis must be
made. We report a rare case of IAH that occurred during hip ar-

throscopy under general anesthesia.
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Case

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Kyungpook National Universi-
ty Hospital (IRB No: 2022-06-004). Patient consent was ob-
tained for the publication of this case report.

A 56-year-old woman (height, 155 cm; weight, 45 kg) with chron-
ic osteoarthritis was scheduled to undergo arthroscopy of the right
hip joint and labral repair for excision of a right ganglion cyst under
general anesthesia. The patient was otherwise healthy and had no
other disease. Additionally, laboratory test results were normal.
Standard monitoring was performed in the operating room, in-

cluding noninvasive blood pressure (BP), electrocardiography,
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bispectral index, body temperature, and pulse oximetry monitor-
ing. General anesthesia was induced and maintained with lido-
caine, propofol, remifentanil, rocuronium, and desflurane. Arthros-
copy was performed with the patient in the supine position. Subse-
quently, anterior, anterolateral, and posterior ports were inserted.
The irrigation fluid was prepared by mixing 3 L of 0.9% sodium
chloride solution with 2 mg of epinephrine. A total of 25 L of irri-
gation fluid was applied, and the patient's vital signs remained sta-
ble throughout the surgery.

However, 3 hours after commencing the surgery, when suturing
was almost complete, her systolic BP suddenly decreased from
130 to 80 mmHg, with an increase in peak inspiratory pressure
(PIP) from 15 to 24 mmHg. We initially suspected bronchial
spasm or embolism. However, auscultation was unremarkable,
and the end-tidal CO, curves did not show any significant chang-
es, including signs of spontaneous breathing recovery. Her BP re-
turned to baseline after phenylephrine administration. However,
her increased PIP level did not normalize even after endotracheal
tube suction, albuterol application, and lung recruitment. Addi-
tionally, a sudden decrease in body temperature, which had been
maintained at approximately 36.5°C during the surgery, was de-
tected. However, we initially overlooked this sign because the de-
crease was not large, from 36.7°C to 35.0°C, and body tempera-
ture tends to drop gradually during arthroscopy. Moreover, we as-
sumed that the position of the esophageal temperature probe tip
might have changed during surgery. Despite the abrupt changes in
PIP and body temperature, we decided to awaken the patient be-
cause all other vital signs seemed stable. When the surgical drapes

were removed, abdominal distention was observed, indicating

IAH. Arterial blood gas was analyzed to differentiate between
hemorrhage and irrigation fluid. The hematocrit (34.8%) and
electrolyte (sodium, 135 mmol/L; potassium, 3.5 mmol/L) val-
ues were unremarkable. However, metabolic acidosis was con-
firmed (pH, 7.295; HCOj;, 16.8; base excess, —8.5). Based on
these findings, an accumulation of irrigation fluid was highly sus-
pected to be causing the abdominal distention rather than bleed-
ing. After discussion with the orthopedic surgeons, we decided to
consult general surgeons postoperatively because the latter were
not immediately available. Subsequently, sugammadex was ad-
ministered to reverse muscle relaxation. Approximately 5 to 8
minutes later, extubation was performed upon complete recovery
of spontaneous breathing, and the patient seemed to recover from
sedation. No remarkable events occurred during the emergence
period.

However, as the patient regained consciousness, although her vi-
tal signs were stable and she could breathe without discomfort, she
experienced abdominal pain. Ketorolac was administered for pain
control, and intravenous fluid administration was restricted in the
postoperative care unit. The patient was transferred for confirma-
tion using abdominal computed tomography (CT), which re-
vealed a large amount of fluid in the abdominal cavity, particularly
around the right perihepatic space (Fig. 1). According to the gener-
al surgeon, emergent surgical decompression was not indicated in
this case. Percutaneous catheter drainage was performed in the
right perihepatic space. After approximately 1.5 L of fluid was
drained from the catheter, the patient’s symptoms improved. On
the second postoperative day, a follow-up CT scan showed no re-
sidual fluid. She was discharged 6 days later without any further

Fig. 1. Postoperative abdominal computed tomography reveals a large amount of fluid accumulating in the (A) abdominal cavity
and (B) right perihepatic space.
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symptoms or complications. Patient consent was obtained for pub-

lication of this case report.

Discussion

Although hip arthroscopy is considered to be a relatively safe pro-
cedure, more complications have been reported as its popularity
has increased. Haskins et al. [3] recently reported extravasation of
irrigation fluid in 16% of patients who underwent hip arthroscopy.
Among them, the incidence of symptomatic intraperitoneal accu-
mulation of irrigation fluid was only 0.16% [2]. In most cases, this
can result in increased postoperative pain [3]. However, careful at-
tention must be paid to this complication because, depending on
the amount of fluid accumulated, it can be fatal, and even a case of
cardiac arrest has been reported [4].

IAH is defined as a sustained increase in intra-abdominal pres-
sure of > 12 mmHg; if the pressure exceeds 20 mmHg, ACS can
develop with organ dysfunction [S]. However, the mechanism by
which irrigation fluid accumulates in the intraperitoneal space re-
mains unclear. Once the tendon sheath of the iliopsoas muscle is
opened, irrigation fluid can flow into the retroperitoneal space.
Verma and Sekiya [6] hypothesized that occasional congenital
communication between the retroperitoneum and peritoneal
space may be present, which functions as an entrance gate. In addi-
tion, there is always a possible risk of the anchor perforating the an-
teromedial cortex of the acetabular dome and iliopsoas muscle
during hip arthroscopy, allowing irrigation fluid to flow into the
psoas tunnel [7,8]. High perfusion pressure is also a known risk
factor for IAH [8]. The amount or pressure of irrigation fluids
should be checked, and if baseline values are exceeded, hemody-
namic variations should be carefully monitored. According to Pa-
pavasiliou and Bardakos [9], an inflow fluid pressure of 40 to SO
mmHg for hip arthroscopy minimizes the risk of fluid extravasa-
tion. Every other condition related to diminished abdominal wall
compliance and increased intra-abdominal contents, such as a his-
tory of abdominal surgery and obesity, can be considered a tenta-
tive risk [ 10]. Therefore, anesthesiologists should be vigilant in
checking if excessive irrigation fluid pressure is used, especially
when the patient has risk factors for IAH.

Similar to other compartment syndromes of the extremities,
ACS is also a clinical diagnosis [11]. However, many institutions,
including our institution, do not perform real-time abdominal
pressure monitoring. Therefore, an awareness of the physiological
signs of IAH is important. Abdominal extension and discomfort
are the most common symptoms. However, these are usually hid-
den during surgery, as the patient is under anesthesia and the surgi-
cal drapes cover the abdominal area. Increased PIP and decreased
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oxygen saturation, BP, urine output, and body temperature have
been commonly reported in similar cases [3,6]. As the pressure in
the abdominal cavity increases, the diaphragm may be pushed up-
ward, while the renal parenchyma and vessels are compressed. Ad-
ditionally, as abdominal vessels are compressed, stroke volume can
be affected by reduced venous return and increased peripheral vas-
cular resistance. In our case, although saturation and urine output
were unremarkable, sudden changes in PIP and BP were detected.
However, these findings were not sufficiently specific to immedi-
ately suspect IAH. Thromboembolism and other hemorrhagic or
respiratory events also share these features. Therefore, the differen-
tial diagnoses included hypovolemia, respiratory spasm, and em-
bolic events. The accuracy could have improved if bronchoscopy
had been applied to evaluate other respiratory conditions. Howev-
er, the procedure was not available during this period at our center.
With the help of end-tidal CO, monitoring and arterial blood gas
analysis, we were able to exclude other differential diagnoses.

However, it was difficult to suspect IAH until the surgical cover
was removed and abdominal distention was detected, as in many
other reported cases [1,12]. Therefore, anesthesiologists must be
aware of all IAH features. Sudden hypothermia should be consid-
ered as an important diagnostic sign. Although some degree of hy-
pothermia is commonly observed during hip arthroscopy, there is
only a slight difference. Typically, the patient’s temperature during
surgery tends to decrease gradually and linearly [ 13,14 ]. However,
in the case of IAH, a sudden and dramatic decrease in the tempera-
ture has been observed. Several studies have highlighted the im-
portance of this sign. Bartlett et al. [4] and Sharma et al. [15] re-
ported a sudden decrease in temperature to 33.3°C. However, our
patient showed a decrease of 1.7°C, which was not large. However,
we believe that the magnitude of decrease can differ depending on
the severity of extravasation; therefore, attention should be paid to
a sudden change within several minutes. Early observation of this
change can be an important additional clue to other findings and
differential diagnosis.

Several management strategies have been suggested to reduce in-
tra-abdominal pressure. For anesthesiologists, improved abdomi-
nal wall compliance can be expected by appropriate sedation with
analgesia and neuromuscular blockade [10]. In our case, we main-
tained lower intra-abdominal pressure by maintaining sedation
and muscle relaxation until the completion of drainage. However,
the consulting general surgeon was not available immediately;
therefore, CT was performed to determine further treatment. Sur-
gical decompression for IAH should be considered when intra-ab-
dominal pressure is >20 mmHg and new organ dysfunction is
present [10]. CT is an accurate method to confirm the possibility
of damage to other organs. However, we assume that if vital signs
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are stable, such as in our case, perioperative ultrasonography can be
a useful tool for the early and reliable diagnosis of fluid accumula-
tion. With early application of ultrasonography and drainage, the
patient would have experienced less pain, even if she had needed
further CT evaluation.

In summary, hip arthroscopy has progressed over the decades
and has recently become a more common procedure. Therefore,
anesthesiologists must be aware of the complications that may oc-
cur. Despite its rare incidence, when physiological alterations that
are highly suggestive of IAH occur, prompt inspection should be
performed to prevent ACS from occurring with devastating results.
Early diagnosis of IAH is essential to prevent this event; however,
its detection remains challenging. Herein, we report a case of IAH
during hip arthroscopy to highlight the physiological signs that

contributed to earlier diagnosis and improved clinical outcomes.
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