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The use of hip arthroscopy for diagnostic and thera-
peutic reasons has been steadily increasing over the
last decade. It is considered a safe procedure, but
some complications may be potentially life threaten-
ing. We present a case of intra-abdominal accumula-
tion of irrigation fluid during hip arthroscopy in a 26-
year-old patient. A literature review revealed only six
other cases of fluid extravasation and its potentially
dangerous consequences. The use of transparent
 sterile dressings during surgery might help early
recognition of this unusual complication.
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INTRODUCTION

In recent years, hip arthroscopy has become a
common surgical procedure for both diagnostic as
well as therapeutic indications. The complication
rate is low and it is therefore considered a reason-
ably safe technique. However, although most com-
plications are minor, some are potentially life-
threatening (3,14). We would like to report a case of
a very rare, but severe complication during hip
arthroscopy.

CASE REPORT

An arthroscopy of the left hip was performed in
a 26-year-old male patient. The indication for sur-
gery was a cam-type femoro-acetabular impinge-
ment. There was no relevant medical history. The

patient had undergone a successful procedure on
the right side three months before, for the same
pathology.
The patient was placed in supine position on a

traction table ; the hip was disinfected and covered
with sterile dressings in a standard fashion. Three
standard portals were made ; anterior, anterolateral
and maximal mid-anterior. Saline infusion was
done using a flow- and pressure controlled pump
with a starting pressure of 70 mmHg. During sur-
gery, pressures never exceeded 90 mmHg. There
were no technical problems with the procedure or
the equipment used.
Standard monitoring of blood pressure, blood

oxygen saturation, capnography and electrocardio-
gram were performed. There was no measurement
of core body temperature. All vital parameters
remained within normal range during the procedure
which lasted 35 minutes.
On removal of the sterile dressings postopera-

tively, a severely distended abdomen was noted.
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The decision was made to wake the patient and per-
form a clinical examination and anamnesis. When
the patient regained consciousness, he complained
of an uncomfortable feeling in the abdomen, but no
pain. The abdomen was hard to the touch and shift-
ing dullness could be heard on percussion of the
abdomen. Normal bowel sounds were noted. A
 urethral catheter was placed to measure the bladder
pressure as an indication of the intra-abdominal
pressure : the readings showed a mean pressure of
9 mmHg (normal range 0 mmHg to 7 mmHg in a
young, healthy individual) (10).
Arterial blood gas analysis revealed a pH of

7.149, pCo2 : 54.0 kPa, Po2 : 220.0 kPa, SpO2 :
99.1%, base-deficit : -8.2, Hb : 14.5 g/dl.
Since the patient’s vital signs showed no haemo-

dynamic instability, a computed tomography of the
abdomen was performed with administration of
intravenous contrast.
A large quantity of free intra-abdominal fluid

could be seen reaching the diaphragm on both sides.
Furthermore, fluid infiltration was noted throughout
the musculature of the left thigh (Figs. 1 & 2). Free
air was observed following the contour of the left
iliopsoas muscle. There was no distention of gastro-
intestinal structures and no renal congestion was
found.
Treatment options were discussed with the

patient ; it was decided to perform a diagnostic

laparoscopy to evaluate the potential intra-abdomi-
nal damage and to remove the fluid excess.
Peroperatively a perforation of the retroperitoneal
space was observed on the left side. There was sub-
stantial fluid infiltration of the tissues in the left
 lateral abdominal wall and left fossa iliaca with
some infiltration through Toldt’s fascia. No critical
intra-abdominal or gastro-intestinal lesions were
observed. A large quantity (1.6 liter) of clear fluid
was evacuated through a suction cannula. A Penrose
drain was left in place for postoperative monitoring
and further drainage of the remaining intra-abdom-
inal fluid.
The patient had an uncomplicated recovery, and

he was discharged from hospital 2 days postopera-
tively. At a routine check-up one month post-opera-
tively, he had no residual abdominal complaints.

DISCUSSION

Hip arthroscopy is considered a safe and low-risk
procedure if performed by an experienced ortho -
paedic surgeon. The complication rate is reportedly
0.5% to 6.4% (3,14).
Most frequent complications include transient

nerve palsy and perineal injury (due to distraction
of the hip joint during the procedure), portal wound
bleeding or haematoma, trochanteric bursitis and
instrument breakage. Furthermore, iatrogenic

Fig. 1. — Computed tomography image of the abdomen show-
ing free fluid in the abdomen surrounding the liver and spleen
respectively (upper and lower white arrows).

Fig. 2. — Computed tomography image of the abdomen show-
ing fluid infiltration in and around the thigh musculature on the
left side (white arrows).
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 damage to neurovascular structures, chondral and
labral damage have been reported. A rare, but
potentially very dangerous complication is extrava-
sation of the infusion fluid into extracapsular
spaces, such as the retro peritoneum or intra-
abdominal cavity (3,5,9, 13,14).
Up to this date only 6 other cases of fluid

extravasation have been reported in literature. The
first report was made by Bartlett et al in 1998. Fluid
extravasation to the abdomen occurred whilst trying
to retrieve loose bodies in the hip joint 12 days after
open reduction and internal fixation of an acetabu-
lar fracture. The patient developed a cardiac arrest
and died postoperatively (1). Verma and Sekiya
reported a second case of a 21-year old female
patient who underwent hip arthroscopy on the right
side for femoro-acetabular impingement in 2010.
After surgery an extensive amount of fluid in the
abdomen and bilateral pleural effusions were found
on CT scan. The treatment was conservative and the
patient recovered fully from her operation (16).
Haupt et al reported in 2008 a case in which intra-
abdominal fluid accumulation was noticed, without
any direct consequences for the patient (6). Sharma
et al (2009) and Fowler et al (2010) both described
a case of emergency laparotomy following an
abdominal compartment syndrome after hip
arthroscopy (5,12). Ladner et al described another
case of limited fluid accumulation in the abdomen
which was observed and treated with intravenous
administration of furosemide (8).
Although this complication is very rare, it can be

dangerous and potentially life threatening. There is
no clear explanation for the mechanism of fluid
travel during hip arthroscopy. The most likely
mechanisms are a path along the iliopsoas muscle
after opening the tendon sheath of the iliopsoas
and/or a congenital existing path along the iliac
neuro-vascular bundle. In some patients a congeni-
tal communication between the retro- and intraperi-
toneal spaces may exist or excessive fluid pressure
during the arthroscopy might cause a tear in the
peritoneum allowing the fluid to drain to the intra-
peritoneal space (5,6,8,16).
At normal irrigation pressures, this is very

unlikely, and as Haupt et al reported in their article,
pressure deregulation and increasing infusion pres-
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sure may cause the path along the iliopsoas muscle
of femoral canal to be formed (6,8,12,15).
Other possible causes of fluid extravasation may

include the following : increased irrigation pump
pressure, prolonged surgery time and capsulotomy
or tenotomy of the iliopsoas muscle. Performing a
hip arthroscopy following an acetabular fracture
can therefore also be seen as a formal contra-indi-
cation for this procedure (5,6,8,12,15,16).
During surgery, some warning signs may alert

the surgeon to a possible fluid leak or extravasa-
tion : inability to distend the joint, increased fluid
requirements to maintain joint distention, frequent
cutoff of the pump’s irrigation system, distention of
the abdomen and / or thigh and hypothermia. If one
or more of these signs are present during the proce-
dure, the surgeon should always be cautious of
 possible problems (6,8).
Some authors proposed the intra-operative

decrease of body temperature as an other warning
sign. Monitoring of body temperature however can
be seen as providing a relatively unspecific infor-
mation since many of the patients undergoing hip
arthroscopy may exhibit a certain degree of
hypothermia because the infusion fluids which are
used are at room temperature (6,8,12).
It is important to remember that complications

such as fluid extravasation and compartment syn-
drome are not only reserved for arthroscopic proce-
dures on the hip joint. Case reports of compartment
syndromes of the lower leg, fluid accumulation in
the thigh and even intra- and extra peritoneal accu-
mulation of fluid after knee arthroscopy have been
reported in literature (2,11).
A study of De Wachter et al concerning the

 surrounding soft tissue pressure during shoulder
arthroscopy showed elevated pressures in the
 deltoid- and supraspinatus muscles during arthro-
scopic subacromial decompression to levels which
exceeded the values which are thought to induce a
compartment syndrome. Furthermore they measured
paratracheal pressures during the same procedure on
forty patients : five patients showed significant
 elevation of the paratracheal pressure with risk of
tracheal compression (4).
The extravasation of irrigation fluid in the

abdomen itself may be a minor problem as long as
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it is noticed in time by the surgeon. A healthy
patient is capable of rapidly resorbing the
extravasated fluid due to the large surface area of
the peritoneum (10,16). As long as there are no
haemodynamic or abdominal effects, treatment can
be conservative and observation or administration
of furosemide can be sufficient (7,10,15,16). These
options were discussed with the patient but it was
decided to perform a diagnostic laparoscopy.
If extravasation is not noticed and a large amount

of fluid accumulates in the abdomen, the situation
could become more severe. The distention can
 create intra-abdominal hypertension (IAH : sus-
tained or repeated elevation of intra-abdominal
pressure above or equal to 12 mmHg) or an abdom-
inal compartment syndrome (ACS : sustained intra-
abdominal pressure above 20 mmHg with new
organ dysfunction or failure). These entities may
result in : a) venous compression within the
abdomen causing a decreased venous return to the
heart which may cause haemodynamic instability,
b) decreased splanchnic circulation, c) elevated res-
piratory  pressures and d) renal failure. Hypothermia
and pressure related damage to intra-abdominal
organs are other possible disastrous outcomes. In
these cases a more aggressive treatment approach is
advisable (7,10,15,16).
Since the incident we have become more vigilant

towards this phenomenon and as an added safety
measure, we have started to use transparent sterile
dressings during surgery. This permits the surgeon
to regularly check the abdomen for distention.
Although the incidence of this complication is very
low, we would like to propose this as a safety meas-
ure for all arthroscopic procedures of the hip as it is
an easy way of preventing this potentially life-
threatening complication.
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