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CLINICAL REPORT

Abdominal compartment syndrome occurring due to uterine
perforation during a hysteroscopy procedure
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Abstract We report a case of abdominal compartment
syndrome occurring due to uterine perforation while the
patient was undergoing hysteroscopic uterine adhesiolysis
for uterine synechia. The cause of the patient’s abdominal
compartment syndrome was irrigation fluid moving from
the uterine cavity into the peritoneal space via defects in
the uterus. Anesthesiologists must be alert for these com-
plications during hysteroscopy procedures.
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Introduction

Operative hysteroscopy is a safe and minimally invasive
procedure with few major complications reported. Fluid
volume overload, uterine perforation, hemorrhage, bowel
and urinary tract injuries, and gas embolization have
occurred in fewer than 1% of procedures according to one
survey [1, 2]. The most frequent reported complication was
uterine perforation, but this did not always cause significant
problems [3]. However, we present a life-threatening case
of abdominal compartment syndrome resulting from uter-
ine perforation.
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Case report

A 36-year-old woman weighing 54 kg and standing
162 cm tall, with a history of infertility and uterine syn-
echia, planned to have a hysteroscopic procedure. Her past
medical history included anaphylaxis due to nonsteroidal
anti-inflammatory drugs (NSAIDs). A preoperative inves-
tigation was unremarkable.

Anesthesia was induced with propofol, succinylcholine,
and rocuronium, and a laryngeal mask airway (LMA; size
4) was inserted. Anesthesia was done with nitrous oxide
(50%) and desflurane (4%—6%). The patient was placed in
the lithotomy position with a slight Trendelenburg tilt.
Fifty minutes after the induction of general anesthesia, the
procedure was started. The patient was hemodynamically
stable.

Fifty minutes after the surgery began, peak inspiratory
airway pressure had increased from 17 to 24 cmH,0. End-
tidal CO, had increased from 33 to 40 mmHg and the
peripheral oxygen saturation (SpO,) had decreased to 95%.
On auscultation, breath sounds were diminished over the
entire chest. The tidal volume and respiratory rate was reset
in an attempt to improve the progressively worsening
oxygenation and increasing peak inspiratory pressure. The
fractional inspired oxygen (FiO,)was increased to 1.0, and
the SpO, to 99%. Over the next few minutes, the peak
inspiratory pressure increased to more than 35 cmH,0O, up
from a baseline of 17 cmH,0. An examination of acces-
sible skin revealed flushing of the neck and upper torso.
While the FiO, was 1.0, the SpO, decreased to 96%. An
anaphylactic or anaphylactoid reaction was suspected, and
epinephrine 100 pg and dexamethasone 5 mg were given
intravenously.

The patient was intubated with a tracheal tube (internal
diameter [ID], 7.0) immediately after the LMA was
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removed. However, the patient was not ventilated by
manual bagging. At the same time, high airway pressure
and absence of chest wall movement were noted, and end-
tidal CO, was not checked. Despite visual confirmation of
correct placement of the tracheal tube, oxygen desatura-
tion developed rapidly. On auscultation, breathing sounds
were not present over the entire chest. The peripheral
blood oxygen saturation fell to 20%. The patient had
cyanosis and petechia. The surgeons were informed that
ventilation was becoming progressively more difficult, but
a cause of the problem could not be provided. The
patient’s blood pressure decreased from 120/80 to 70/
30 mmHg. A catheter was placed in the radial artery for
continuous measurement of arterial pressure and an
additional venous catheter was inserted. Intravenous fluid
flow was opened to gravity and epinephrine (100 pg) was
given intravenously. Epinephrine (700 pg) was then
repeatedly given, which increased her blood pressure only
slightly, to 90/50 mmHg. Dopamine infusion was started,
and titrated to maintain systolic blood pressure at greater
than 90 mmHg. The patient’s blood pressure was main-
tained at 100-140/50-90 mmHg and heart rate at 100—
120 beats min~'. Urinary outflow decreased gradually,
leading to total anuria. Additionally, furosemide (20 mg)
was given intravenously, but this was without effect.
Furosemide (40 mg) was then given. Dexamethasone
8 mg, methylprednisolone 250 mg, and 4 mg chlorphe-
niramine were given intravenously.

Shortly after these intravenous injections, an extremely
tense and distended abdomen was detected. The surgeons
reported a probable perforation in the uterus. By then,
nobody was aware of the in—out imbalance of the irrigation
fluid. A decision was made to perform a laparoscopy. The
laparoscopy was started and 8000 ml of clear fluid was
drained from the peritoneal cavity.

Ten minutes after the laparoscopic drainage, the patient
was ventilated gradually by manual bagging. SpO,
increased to 80% and end-tidal CO, was 5-20 mmHg. The
duration that the patient was hypoxic was about 20 min.

During the drainage, arterial blood gas analysis showed
a pH of 7.130, a carbon dioxide tension (PaCO,) of
37.7 mmHg, and an oxygen tension (PaO;) of 83.9 mmHg.
Serum electrolytes showed Nat of 123 mmol L™!, Kt of
2.7 mmol L™, and CI” of 93 mmol L™'; 3% NaCl and
40 mmol KCl were infused to correct the electrolyte
imbalance.

A total of 18000 ml of irrigation fluid [Urosol (CJ
Jeiljedang, Hwasung, Korea); p-sorbitol, 2.7 g 100 mlfl;
p-mannitol, 0.54 g 100 mlfl] was used for irrigation, and
8000 ml was recovered in the peritoneal space. The oper-
ation lasted for 2.2 h. The estimated blood loss was 100—
150 ml. At the end of the surgery, blood pressure was
130/80 mmHg; heart rate, 100 beats min_l; and SpO,,

95%-96% (FiO, = 1.0). Peak inspiratory pressure decreased
to 25-32 cmH,0, and urine began to flow. The patient had a
pupillary light reflex and showed response to pain.

On arrival in the intensive care unit, her SpO, was 95%
(FiO, = 1.0). Lung ventilation was performed with
biphasic positive airway pressure (high/low positive end-
expiratory pressure [PEEP], 19/13 mmHg; respiratory rate,
18 beats min~'; pressure support, 12 mmHg). A chest and
abdomen radiograph showed a pleural effusion and multi-
ple air-fluid levels.

Two days after the surgery, arterial blood gas analysis
showed a pH of 7.388, a PaCO, of 39.3 mmHg, and a PaO,
of 105.3 mmHg while the patient was breathing oxygen at
3 L min~! from a nasal cannula, and serum electrolytes
were within the normal range.

The patient was discharged from the hospital 7 days
after the surgery without postoperative complications.

Discussion

A hysteroscopy requires the insertion of a hysteroscope
into the uterine cavity and the installation of suitable dis-
tension media for visualization of the endometrium. The
irrigation fluid is thought to be absorbed via open myo-
metrial vesicles or through transtubal loss with rapid per-
itoneal absorption. Uterine perforation can provide another
route by which the distension media can gain intraperito-
neal access [4]. Our present report describes an unusual and
serious complication, of abdominal compartment syndrome
(ACS), due to uterine perforation.

Compartment syndrome is a condition in which there is
increased pressure in a confined anatomical space. Com-
partment syndrome is well recognized in the fascial spaces
of the extremities, the orbital globe (glaucoma), the intra-
cranial cavity (epidural or subdural hematoma), the pleura,
pericardium, and the kidney. Because the contents of the
abdomen are contained within the confined space of the
abdominal cavity, any increase in the volume of the
abdominal contents will result in an increase in intraab-
dominal pressure (IAP).

Abdominal compartment syndrome causes significant
dysfunction of almost all organ systems. An increase in
IAP causes a gradual derangement in the physiology of
many organs. This may adversely affect pulmonary, car-
diovascular, renal, splanchnic, and neurological function.
The increased IAP in ACS decreases lung compliance and
raises peak airway pressure during mechanical ventilation,
resulting in hypoxemia and hypercapnia. It also decreases
venous return, reducing cardiac output and the perfusion of
abdominal organs, causing oliguria and splanchnic ische-
mia. Decreased venous return may cause raised intracranial
pressure, leading to brain death [5, 6].
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Several means of measuring IAP have been reported,
such as through the inferior vena cava, stomach, rectum,
vagina, or urinary bladder, but measurement of IAP using
the bladder is the current mainstay of diagnosis [6]. Normal
IAP is less than 0 mmHg. Although an IAP of more than
20 mmHg is clinically significant, recent studies demon-
strate that even at a relatively low IAP of 10-15 mmHg
significant alterations in organ function can be seen [7, 8].
We did not monitor IAP, but it is suggested that an IAP of
more than 30 mmHg results in markers of physiologic
deterioration such as an extremely tense and distended
abdomen, respiratory failure, and anuria [9]. In a thera-
peutic approach according to the level of IAP, abdominal
decompression is recommended for IAP of more than
25 mmHg [10, 11]. In the case presented above, laparo-
scopic drainage (decompressive laparoscopy) was per-
formed and this resulted in immediate improvement.

At an early stage of the surgery in the present patient, we
suspected that the cause of the increased airway pressure
and hypoxia was airway obstruction arising from an ana-
phylactic or anaphylactoid reaction. Tracheal intubation
was performed after LMA removal for safety and intra-
venous drugs were administered. But the patient was not
ventilated and her SpO, decreased. Before decompressive
laparoscopy was started, lung ventilation showed decreas-
ing tidal volume and increasing respiratory rate, and
applying PEEP to reset these parameters was done in an
attempt to improve progressively the patient’s worsening
oxygenation and increasing peak inspiratory pressure. The
diagnosis was delayed because of the patient’s history of
NSAID anaphylaxis and the lack of close communication
between anesthesiologists and surgeons. During decom-
pression, slow attenuation of the hypoxia was observed.

During the procedure, our patient showed hemodynamic
values that were stably maintained, but compensatory
tachycardia was observed in response to the decrease in
stroke volume. In ACS, the causes of hemodynamic com-
promise are alterations in preload, afterload, and intratho-
racic pressure [6, 12]. These changes, which are caused by
increased IAP, are exacerbated by hypovolemia [7].
Therefore, volume resuscitation is useful to improve car-
diac output and stroke volume.

In our patient, anuria and hyponatremia occurred.
Hypotonic, electrolyte-free irrigation fluid for distension of
the uterine cavity has the potential to be absorbed in vol-
umes large enough to cause hyponatremia [13, 14].
Decreases in serum sodium were reported to be propor-
tional to the amount of fluid absorbed [15]. Also, renin
activity and aldosterone levels increased when the IAP was
more than 30 mmHg. These changes were associated with
anuria, considerably reduced renal blood flow, and
increased renal vascular resistance [16, 17]. Treatment was
directed at maintenance of urine output and correction of
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the electrolyte imbalance. Furosemide, dopamine, and
hypertonic saline were given.

We have described herein ACS as a complication of
hysteroscopic surgery in a healthy woman. Patients with
ACS typically present with a tense distended abdomen,
increased peak inspiratory airway pressures, severe
hypercapnia, hypotension, and oliguria [18]. Anesthesiol-
ogists should ascertain any new developments in the
patient’s condition. Fortunately, our patient’s recovery was
uneventful with standard management. A favorable out-
come for patients with established ACS requires timely
recognition and treatment, as many of the adverse effects
of ACS are reversible if the IAP is promptly decreased.

During a hysteroscopy procedure, the anesthesiologist
and surgeons should be aware of ACS that may have
occurred due to uterine perforation that was diagnosed late.
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