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Introduction
In recent years, several modifications for less invasive and 

more cosmetic surgical procedures have been advocated. The 
Alexis® wound protector/retractor (Applied Medical, Rancho, 
Santa Margarita, CA) (Figure 1) is one of the tools made for 
minimally invasive surgery. This type of wound retractor allows 
for maximum exposure of the surgical field with a minimum 
incision size, and is increasingly being used in children. Although 
few complications related to these wound retractors have been 
reported, we experienced severe hypotension after insertion of 
one during lower abdominal surgery in a pediatric patient. We 
report the case and discuss possible mechanisms.

Case Presentation
An otherwise healthy 3-year old, 15.7kg female patient 

underwent ureteroneocystostomy for vesicoureteral reflux 
under general anesthesia with standard non-invasive monitoring 
(electrocardiogram, blood pressure, precordial stethoscope, and 
pulse oximetry). Anesthesia was induced with sevoflurane and 
nitrous oxide in oxygen, and maintained with age-adjusted 1–2 
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Abstract

We present a case of severe hypotension associated with insertion of an Alexis® 
wound protector/retractor during lower abdominal surgery in a child. A 3-year 
old female patient underwent ureteroneocystostomy for vesicoureteral reflux under 
general anesthesia. After skin incision in the lower abdomen, the retractor was 
placed in position through the incision in the lower abdominal wall, with the inner ring 
inside the abdomen. Following insertion of the retractor, the patient’s blood pressure 
dropped from 95/40 mmHg to 45/20 mmHg. Physical examination and transthoracic 
echocardiography did not indicate any signs of anaphylactic reaction, cardiac 
dysfunction, or pulmonary embolism, and after removal of the wound retractor, the 
patient’s blood pressure quickly recovered to the baseline level. Because these wound 
retractors may cause severe hypotension, it is important to pay particular attention to 
blood pressure when they are used in small children undergoing abdominal surgery. 
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Figure 1 A schema of the Alexis® wound retractor
1: outer ring (semirigid polymer ring) ;  2: wound sheath (flexible 
polymer membrane formed into the shape of a cylinder); 3: inner ring 
(semirigid polymer ring)

MAC of sevoflurane in air and oxygen. The airway was secured 
with a 5.5 mm cuffless endotracheal tube. Caudal epidural 
analgesia was administered as 15 mL of a 1:2 mixture of 0.75% 
ropivacaine and 1% lidocaine.
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For the operation, a 3 cm linear incision was made in the 
lower abdomen and a size S wound retractor, suitable for 2.5–6 
cm incision, was inserted through the incision. Immediately after 
insertion of the wound retractor, the patient’s blood pressure 
dropped from 95/40 mmHg to 45/20 mmHg. Despite rapid 
infusion of crystalloid (10 mL/kg) and administration of an 
inotropic drug (0.1 mg/kg of ephedrine), the severe hypotension 
persisted. There were no signs of anaphylactic reaction, such 
as wheezing, flushing, or generalized hives. Transthoracic 
echocardiography did not show any sign of pulmonary embolism 
or cardiac dysfunction.

We suspected the wound retractor as a cause of hypotension. 
As soon as the wound retractor was removed, the patient’s 
blood pressure recovered to baseline (85/40 mmHg). A smaller 
size wound retractor (size XS; suitable for 2–4 cm incision) 
was inserted, but hypotension recurred (60/25 mmHg). We 
removed the second retractor and chose another type of 
abdominal retractor without an inner ring. Thereafter, no 
significant hypotension occurred, and the surgery was completed 
uneventfully.

Discussion 
The clinical course of this patient highlighted two important 

clinical issues. First, severe hypotension may occur due to 
insertion of a wound retractor. Second, severe hypotension 
caused by insertion of a wound retractor can be treated by 
removing the retractor. Complications associated with wound 
retractors are relatively rare. Those that have been reported 
include bleeding [1,2], wound site infection [2-4], or allergy to 
polyurethane [5]. However, to our knowledge, there are no other 
case reports about hypotension. In this case, the patient developed 
severe hypotension immediately after insertion of the wound 
retractor. Pulmonary embolus and anaphylaxis are possible 
causes of such a situation, but in this case, physical examination 
and transthoracic echocardiography indicated no signs of these 
complications. Finally, we removed the wound retractor and the 
patient’s blood pressure immediately recovered to the baseline, 
which suggested that insertion of the wound retractor had caused 
the severe hypotension. 

In general, intraoperative hypotension is attributed to four 
factors: 1) decreased preload, 2) decreased systemic vascular 
resistance, 3) decreased cardiac contraction, and 4) obstructive 
shock [6,7]. Because we did not use invasive hemodynamic 
monitoring, the precise mechanism of the hypotension in this 
case remains unclear. As no signs of bleeding, anaphylaxis, cardiac 
failure, or pulmonary embolism were observed, we speculate 
that the inner ring and sheath of the wound retractor compressed 
neighboring veins including the common iliac, renal, and inferior 
mesenteric veins [8], and thus cardiac preload was reduced. 
However, obstruction of local venous return alone does not seem 
enough to cause severe intractable hypotension, because the 
lower limbs and lower abdominal organs account for only about 
20% of total cardiac output [8]. The small sized wound retractor 

used in the present case has a diameter of 9.3 cm and width of 1.2 
cm, and this is relatively large for the small abdominal cavity of a 
child. Therefore, the wound retractor might also have indirectly 
compressed the greater veins, i.e., the inferior vena cava, portal 
vein, or hepatic vein, causing severe hypotension. 

The Alexis® wound protector/retractor is widely used for 
minimally invasive surgery and its safety has been established in 
adults. However, we cannot verify its safety for children because 
of the current lack of clinical experiences. Thus, when this type 
of wound retractor is used for small children, careful attention 
should be paid to the occurrence of hypotension, and removal 
of the wound retractor should be considered when hypotension 
occurs.

Conclusion
We presented a case of severe hypotension associated 

with insertion of a wound retractor during lower abdominal 
surgery in a child. Our experience indicated that insertion of a 
wound retractor can cause hypotension in children undergoing 
abdominal surgery, and that hypotension caused by insertion of a 
wound retractor can be rapidly restored to baseline by removing 
the retractor. 
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