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1 | INTRODUCTION

Infants with extremely low birth weight (ELBW; <1000g at
birth) frequently require intravenous access for an extended
period of time for the administration of total parenteral nu-
trition, hyperosmolar solutions, cardiac inotropic agents,
and certain medications or solutions that are chemical irri-
tants, especially when these premature infants temporarily
have inadequate gastrointestinal tract intake. Peripherally
inserted central venous catheters (PICCs) are widely used
and are valuable in the management of infants with ELBW.
PICCs may lead to complications associated with their
placement and use such as infections, catheter thrombosis,
extravasation, catheter malposition, fractured catheters,
pleural effusions, cardiac tamponade, and death.! However,
lower extremity complications due to central venous cathe-
ters have not been well documented.

We investigated a case of a peripherally inserted central venous catheter associ-
ated with iliolumbar venous extravasation in an infant. Hyperosmolar infusion
and calcium gluconate caused phlebitis and vascular perforation. Daily monitor-
ing of the catheter length at the insertion site and serial radiography may aid in
detecting catheter movement.

extremely low birth weight, neonate, peripherally inserted central venous catheter, vascular

This report describes the case of an infant with ELBW
and a PICC in the inferior vena cava inserted from the
lower extremity veins. The infant developed an acute ab-
domen as a result of intraperitoneal extravasation of par-
enteral nutrition.

2 | CASE REPORT

A premature female newborn weighing 708 g was born
during the 24™ week of gestation and admitted to the pedi-
atric intensive care unit with a diagnosis of respiratory
distress syndrome. Thus, the infant needed exogenous
surfactant therapy and mechanical ventilatory support. A
27-gauge double-lumen polyurethane PICC line (Covidien
Japan) was inserted from the right great saphenous vein.
Indomethacin was administered three times for patent
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ductus arteriosus, but the ductus arteriosus could not be
closed. Therefore, it was clipped on the sixth day of the in-
fant's life. Enteral feeding did not advance; therefore, the
PICC line was continuously administered.

An increased leukocyte count was noted on the 151
day of life (white blood cells [WBCs], 15,300/mm?>; he-
moglobin, 12.3 g/dl; hematocrit, 35.1%; platelets, 541,000/
mm?; granulocytes, 46.3%; monocytes, 17.5%; lympho-
cytes, 36.2%; and C-reactive protein [CRP], 0.01 mg/dl).
Catheter-associated infection was suspected and the PICC
was repositioned from the right great saphenous vein to
the left great saphenous vein. The infant was given anti-
microbial therapy with cefazolin.

The position of the PICC tip on the right side of the
fifth lumbar vertebra was confirmed with radiography.
From the 13" day onward, steroids were used for the
maintenance of blood pressure. On the 17% day, lowering
of blood pressure, oliguria, and a rise in serum creatinine
level (1.82mg/dl) were noted. The infant eventually devel-
oped anuria.

On the 22™ day, the patient was diagnosed with renal
failure because of infection, and peritoneal dialysis was
initiated. Catecholamine and fluid therapy were also ad-
ministered to maintain blood pressure. Blood test results
on the same day showed that the CRP level had risen to
7.6 mg/dl (day 22: WBC count, 8000/mm?; on day 23:
WBC count, 5900/mm?® and CRP level, 20.5 mg/dl).

The radiograph revealed that the abdomen was gasless;
however, it did not indicate a clear intestinal perforation.
Necrotizing enterocolitis was suspected and antibiotics
(ceftazidime at 100mg/kg and vancomycin at 15mg/kg
per day) were administered. Gram-negative rot was de-
tected on blood culture examination, and the antimicro-
bial agent was changed from ceftazidime to meropenem,
administered at 120 mg/kg per day. PICC replacement was
not possible because of marked edema, inability to see
the blood vessels, and unstable blood pressure. The infant
died of septic shock on the 26™ day.

3 | AUTOPSY
Laparotomy revealed a collection of purulent ascites and
an abscess in the left iliopsoas muscle and abdominal wall.
The following findings were not noted: perforation of the
intestine, clear necrosis or inflammation of the intestinal
mucosa, or inflammation in the serosa of the intestine.
Necrotic tissue and neutrophilic infiltration were ob-
served around the iliolumbar vein on the abdominal wall-
side of the left iliopsoas muscle (Figure 1A). Calcification
was observed around the necrotic area (Figure 1B).

An abscess, which seemed to be a chemical inflam-
mation caused by the drugs (i.e., calcium gluconate and

FIGURE 1 Light microscopy (hematoxylin and eosin). (A) Left
iliopsoas vein: necrosis and inflammatory cell infiltration (x200).
(B) Left iliopsoas vein: calcification of the venous wall. (x400). (C)
Left iliopsoas: calcification in necrotic tissue (x200)

hyperosmolality fluid), had primarily formed in the il-
iolumbar vein circumference. Calcification deposition
was also noted (Figure 1C). The inflammation may have
spread from the iliolumbar vein to the intestine and peri-
toneum, thereby causing bacteremia. No necrosis was
observed in the intestine. Inflammation was observed
primarily on the serosal side rather than on the intestinal
lumen side. The source of infection was not the intestine.

4 | DISCUSSION

In this study, we describe a case of iliolumbar venous
extravasation caused by the movement of a peripherally
inserted central venous catheter in an infant. The infant
developed an acute abdomen as a result of intraperitoneal
extravasation of parenteral nutrition. Hyperosmolar infu-
sion and calcium gluconate caused phlebitis and vascular
perforation. The infant died of septic shock on the 26™
day. The pathological examination revealed the presence
of necrotic tissue, neutrophil infiltration, and calcification
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FIGURE 2 PICC tip position on the radiograph. The arrow
points to the tip of the PICC from the left great saphenous vein on
the 15™ and 22" day

around the iliopsoas vein on the abdominal wall of the left
iliopsoas muscle. The source of the infection was thought
to be an abscess around the iliopsoas vein, which could
represent chemical inflammation caused by the drug.

On the 15™ day of the infant's life, a PICC was inserted
in the left great saphenous vein for suspected sepsis.
Reverse blood flow occurred at the time of insertion, and
the catheter tip was at the level of (and on the right side
of) the fifth lumbar vertebra, which confirmed that the
catheter tip reached the inferior vena cava or left common
iliac vein.

With reference to the PICC tip position on the 15t day,
the X-P on the 22™ day revealed that the tip had moved to
the sixth lumbar vertebra on the left side with a peripheral
measurement of approximately 1.5 cm (Figure 2). This
migration may have caused the tip of the PICC to enter the
iliopsoas vein. Ohki et al.? reported that extension of the
lower extremity causes the catheter to move peripherally,
followed by flexion of the catheter into the vein that con-
nects to the inferior vena cava. Based on this mechanism,
a possibility is that, in the case of our patient, an extension
of the lower extremities led to the movement of the cath-
eter tip during spontaneous movement of the child and
care given by the nurse.” In addition, an infection caused
edema in the subcutaneous tissue (from the insertion site
of the PICC to the insertion vessel), and the tip of the
PICC may have moved to the peripheral side. Central ve-
nous hyperalimentation was subsequently administered
through the main route of the PICC, and the osmolality
was 816-986 mOsm/L. The osmolality of the fluid admin-
istered was greater than 900 mOsm/L. Calcium gluconate
(4.25%; 140 mOsm/L) was also administered through the
PICC subroutine. Therefore, phlebitis was a possibility.**

These findings indicated that edema of the cytoplasm,
which was caused by increased vascular permeability
because of infection, extension, and flexion of the lower
extremities, caused the tip of the PICC to move to the

peripheral side and to be placed in the iliopsoas vein with
a narrow vessel diameter. Hyperosmolar infusion and cal-
cium gluconate administration caused phlebitis and vas-
cular perforation. In addition, fluid may have leaked into
the peritoneal cavity, thereby causing inflammation and
abscess formation.

If catheter-related complications are suspected, ul-
trasonography and lateral radiography may help in diag-
nosing catheter malposition, which is sometimes missed
in frontal radiographs. Daily monitoring of the catheter
length at the insertion site and serial radiographs may be
helpful in detecting catheter movement before it leads to
further complications.

5 | CONCLUSION

The edema from bacteremia and movement of the
lower extremities caused the tip of the PICC to move
to the peripheral side and be placed in a narrow vessel.
Hyperosmolar infusion and calcium gluconate led to
phlebitis and vascular perforation, respectively. This fac-
tor eventually led to inflammation and abscess formation
in the peritoneal cavity. Daily monitoring of the catheter
length at the insertion site and serial radiographs may
help detect catheter movement.
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