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Introduction

Parenteral nutrition (PN) has traditionally been delive-
red via a central vein, most frequently the subclavian or
the jugular vein1. This is because parenteral nutrition, a
high osmolality solution, can cause thrombophlebitis in
smaller vessels, which increases morbidity and morta-
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Abstract

Objective: The aim of this study was to examine and
describe our experience with the use of peripheral pa-
renteral nutrition (PPN).

Methods: Patients with an indication for parenteral
nutrition for less than 15 days received it via a periphe-
ral vein via a short, 20 or 22 gauge French polyurethane
catheter. Parenteral nutrition had a final osmolality of
993 mOsm/l and was administered by infusion pump.
The nutritional status of patients was assessed by the
Subjective Global Assessment (SGA) technique. Pa-
tients were followed by a trained nutritional team and
the access site was changed if problems developed.

Results: Fifty-three patients were followed with a me-
an age of 59.5 ± 17.5 years. There were 36 males
(69.2%). Nutritional requirements were reached in
67.6% of the patients within 2.9 ± 0.7 days. The mean ti-
me on parenteral nutrition was 7.2 ± 6.6 days. In 74.3%
of the cases parenteral nutrition was offered until the
end of the planned treatment. Pain at the venipuncture
site occurred in 17.1% of the cases, pain and fever in
20% and pain, hyperthermia and edema in 2.8%. No
patient developed an abscess. 

Conclusions: PPN can benefit a great number of pa-
tients without the risks linked to a venous central cathe-
ter. Complications associated with PPN are low espe-
cially when the care and follow-up are provided by a
nutritional support team.

(Nutr Hosp 2004, 19:14-18)
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LA NUTRICIÓN PARENTERAL PERIFÉRICA,
ALTERNATIVA PARA LOS PACIENTES CON
INDICACIÓN DE NUTRICIÓN PARENTERAL

DURANTE POCO TIEMPO

Resumen

Objetivo: El objetivo de este estudio consiste en exa-
minar y describir nuestra experiencia con la nutrición
parenteral periférica (NPP).

Métodos: Se colocó un catéter de poliuretano corto de
20 o 22 G a través de una vena periférica a pacientes con
indicación de nutrición parenteral durante menos de 15
días. La osmolalidad final de la nutrición parenteral era
de 993 mOsm/l y el producto se administró con una
bomba de infusión. El estado de nutrición de los pacien-
tes se evaluó con la técnica SGA (Subjective Global As-
sessment; evaluación subjetiva general). Un equipo de
terapia nutricional vigiló a los pacientes; el lugar de ac-
ceso se cambió en caso de que surgieran problemas.

Resultados: Se siguió a 53 pacientes con un promedio
de edad de 59,5 ± 17,5 años. Treinta y seis eran varones
(69,2%). Se cubrieron las necesidades nutricionales del
67,7% de los pacientes en un plazo de 2,9 ± 0,7 días. El
período de nutrición parenteral representó 7,2 ± 6,6 días
por término medio. Se ofreció nutrición parenteral has-
ta el final del tratamiento previsto al 74,3% de los enfer-
mos. Se produjo dolor en la vena en un 17,1%, dolor y
fiebre en el 20% y dolor, hipertermia y edema en el
2,8%. Ningún paciente presentó abscesos.

Conclusiones: La NPP puede resultar beneficiosa pa-
ra un gran número de pacientes y está exenta de los ries-
gos relacionados con los catéteres venosos centrales. Las
complicaciones asociadas con la NPP son mínimas, so-
bre todo si la asistencia y el seguimiento corren a cargo
de un equipo de terapia nutricional.

(Nutr Hosp 2004, 19:14-18)

Palabras clave: Complicaciones. Nutrición parenteral
periférica. 
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lity2. On the other hand, percutaneous access of a central
vein involves higher risks of complications, such as
pneumothorax, hemothorax, brachial nerve injury, gas
embolism, among others2, 3. Maintenance of a central ve-
nous catheter is also a risk factor that contributes to in-
fectious complications. Of these, sepsis is the most wo-
rrisome, because it represents significantly increased
morbidity and mortality with concomitant increased
costs1-4. Beyond this, the broader indications for enteral
nutrition and the great variety of available formulas have
significantly decreased the number of patients, who in
the past would receive PN5, 6. Nonetheless, for those pa-
tients who present with a partially or totally non-functio-
nal gastrointestinal tract, the indication for PN is funda-
mental, especially if they are undernourished or should
undergo a period of prolonged fasting7, 8. Therefore, pa-
renteral nutrition delivered in a peripheral vein has beco-
me an attractive option for those in need of this type of
therapy for a short period of time (less than 15 days).

Peripheral parenteral nutrition (PPN) has been as-
sociated with increased thrombophlebitic episodes,
although the latter represent lesser risks for severe in-
fectious complications than the ones related to central
parenteral nutrition and when strict protocols are fo-
llowed does not impose greater morbidity. 

The aim of this study was to examine and describe
the experience of our nutrition therapy team with the
use of peripheral parenteral nutrition.

Methods

Patients with an indication for parenteral nutrition
for an estimated time less than 15 days received PN
via a peripheral vein cannulated with short, 20 or 22
gauge French polyurethane catheters. The following
criteria for venous access puncture and maintenance
were followed: large veins in the upper extremities,
starting from the most distal to the proximal veins.
When the venous access was lost, a vein in the contra-
lateral extremity was used; the veins were also used
for intravenous fluids and drugs, and therefore were
not exclusive for PN, although while infusing drugs,
PN was interrupted; antisepsis of the site was perfor-
med with PVPI solution. The accesses were puncture
by nurses, previously trained by the nutrition team to
follow the study protocol, which requires dry dres-
sings fixed with anti-allergic tape. 

The prescribed parenteral solution formula had a fi-
nal osmolality of 993 mOsm/l and is shown in table I.
The formula was prepared in an industrial pharmacy
with all the nutrients added in 2000 ml ethilvinilaceta-
te (EVA) bags (Baxter laboratories®), according to the
Brazilian Health Department rules disposed in amend
number 272 of the Health Surveillance Department9.
PPN was administered by a pump in a continuous in-
fusion mode, 24 hours a day.

All the patients were nutritionally assessed by the
Subjective Global Assessment (SGA) technique. Nu-
tritional requirements were calculated based on the

actual body weight, with the exception of the obese
patients in whom the ideal body weight was used ba-
sed on a body mass index of 25 kg/m2. The caloric re-
quirements were calculated by the quick formula of
25 kcal/kg to 30 kcal/kg day and proteins were given
as 1.2 to 1.5 g/kg/day. Previous to beginning PPN,
blood samples were obtained for routine tests establis-
hed in our parenteral nutrition protocol (table II).

The nutrition therapy team followed the patients on
a daily basis, respecting all the existing protocols for
patients on parenteral nutrition. These include: capi-
llary glucose (at least, every twelve hours); blood
electrolyte, renal and hepatic function tests every 72
hours or less, according to individual cases and albu-
min, triglyceride and cholesterol samples, every seven
days or less, if necessary. The venipuncture site was
assessed daily for: 1 – spontaneous patient referred
pain; 2 – pain and hyperthermia; 3 – pain, hyperther-
mia and edema; 4 – local abscess. If any of these
symptoms or signs were present, the venipuncture site
was changed. In no patient was the site changed as a
routine procedure, in the absence of local alterations.

The duration of each vein access was compared
using the Kruskall Wallis statistical test and a p < 0.05
was considered significant. 

Results

Fifty-three patients were followed and the mean
age was 59.5 ± 17.5 years. There were 36 males

Table I
Peripheral parenteral nutrition formula

Nutrient Amount

Aminoacids 10% (Travasol®) ...... 500 ml 
Lipids 20% (Invelip®) .................. 200 ml 
Glucose 50% (Baxte®r) ................ 250 ml 
Free water .................................... 450 ml
Polivitamin A/B (Cernevit®)........ 20 ml (in alternated bags)
Sodium chloride 10% .................. 20 ml
Potassium chloride 10% .............. 20 ml
Potassium phosphate 10% ........... 10 ml
Calcium gluconate 10%............... 10 ml
Magnesium sulphate 50%............ 2 ml
Oligoelements (Ad elementos®) .. 2 ml (in alternated bags)
Heparin (5.000 UI/ml) ................. 0,3 ml

Table II
Routine biochemistry tests before the beginning of PPN

Hemogram (complete blood count)
Glucose
Electrolytes
Renal function (urea and creatinin)
Hepatic function (GOT, GOP, alc. phosphatase, total
proteins and albumin, bilirubin, prothrombin time)
Cholesterol and triglycerides



(69.2%). Nutritional assessment showed severe mal-
nutrition in 53.8% of the patients, 38.5% were mode-
rately malnourished or presented with suspected mal-
nutrition and 7.7% were well nourished. The PPN
indications are shown in table III. The average caloric
requirements were 1,556 + 251 kcal (1,000 – 2,000
kal) and the protein need 60.0 ± 16.6 g (44 - 99 g).
Nutritional requirements were reached in 67.6% of
the patients within 2.9 ± 0.7 days (2 - 4 days) after the
beginning of the infusion. The mean time on parente-
ral nutrition was 7.2 ± 6.6 days (1 a 33 days). The first
venous access lasted an average of 3.3 ± 2.2 days.
Thirty-five patients (66.0%) received PPN for less
than seven days. They were classified as group one. In
this group, five patients (14.2%) required three ve-
nous accesses, 48.5% required two veins and 13 pa-
tients (37.4%) required one venous access. In 74.3%
of the cases parenteral nutrition was offered until the
end of the planned treatment. Seven patients died
(11.4%) and three (8.6%) required central venous li-
nes. In two patients (5.7%) PPN was suspended due to
unsuccessful cannulation of the peripheral veins (the-
se patients were already receiving enteral nutrition).
Accidental loss of the venous access was the main
cause for a new vein cannulation in 45.8% of the pa-
tients. Pain occurred in 17.1% of the cases, pain and
fever in 20% and pain, hyperthermia and edema in
2.8%. No patient developed an abscess. 

The factor that led to the changing of the venous
access in those patients on PPN for longer than seven
days (group two – 18 patients) was accidental loss of
venous access in 48.3%. One patient developed an
abscess in the venipuncture site, in his third vein ac-
cess. 

There was no statistically significant difference
between the two groups in terms of factors influen-
cing the changing of the venous access and the time
duration of each one of them. 

The use of PPN did not cause any metabolic altera-
tion such as increased hepatic enzymes, renal function
and cholesterol and triglyceride values. No patient
presented with blood glucose above 220 mg/dl.

Discussion

The prevalence of malnutrition in the hospital, at
the beginning of the new millennium, is still highly
prevalent. In Brazil, the IBRANUTRI study showed
that 48.1% of the hospitalized patients were malnou-
rished, with 12.6% being severely malnourished10.
Malnutrition is related to increased morbidity, length
of hospital stay, costs and mortality11. Therefore,
many of these patients are potentially benefited by the
use of nutritional therapy, which when started early
might contribute to improving the nutritional status1.
Preferentially and whenever possible, the best artifi-
cial nutrition route is the enteral one because it is mo-
re physiological, is associated with less morbidity and
mortality and is less expensive5. However, some pa-
tients, mainly those with gastrointestinal obstruction,
with prolonged paralytic ileus, no enteral access or se-
vere malnutrition, would certainly be benefited with
parenteral nutrition.  In these situations, the most
common duration of PN is less than 15 days, which
then justifies its administration by the peripheral rou-
te. A study done in the United Kingdom, in 1988, sho-
wed that although PN was used by only 7% of the
physicians who replied to the survey, 84% of the cen-
tral parenteral nutrition were used for a period less
than 14 days and 27% for less than seven days12.
Another study showed that 83% of the prescribed pa-
renteral nutrition was administered for an average pe-
riod of less than 10 days13. The group of Payne-James
et al repeated the previous parenteral nutrition survey
in 1991, and they found that peripheral parenteral nu-
trition was offered in 15% of the centers and in some
of them up to 58% of the parenteral nutrition adminis-
trations were offered by the peripheral route14. In our
hospital 60% of the parenteral nutrition is administe-
red by the peripheral route because as we have de-
monstrated in this study, the great majority of the pa-
tients were postoperative for laparotomies for
treatment of gastrointestinal or bladder cancer. The
prevalence of malnutrition in this group of patients
was extremely high (92.3%) with 39.6% being seve-
rely malnourished. The explanation for such a high
rate of malnutrition is that our hospital is a referral
cancer center that receives patients with low socio-
economic status coming from all over the state. Only
five patients did not present with cancer.

A few years ago the use of PPN was questioned be-
cause it was thought that through this route it was not
possible to provide the patient•s nutritional require-
ments1. However, today, it is well known that the great
majority of patients demand only an average of 1500 to
2000 kcal, which represents between 25 to 30
kcal/kg/day15, 16, and 1.2 to 2.0 g/kg/day of proteins17. We
have shown that the nutritional requirements of our pa-
tients was 1500 ± 251 kcal/day and 67.0 ± 15.6 g of pro-
teins/day. Therefore the parenteral nutrition administe-
red to them was complete in terms of macro and micro
nutritional requirements and 67.7% of the patients re-
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Table III
Indications for PPN

Indications for PPN Number of 
patients

Post-op cancer of gastrointestinal tract .................. 21
Low output small bowel fistulas ............................ 8
Pre-op cancer of the gastrointestinal 

tract with severe malnutrition............................. 8
Post op radical cystectomy..................................... 6
Abdominal abscess with post-op ileus ................... 2
Urinary fistula with prolonged ileus ...................... 1
Other diagnosis ...................................................... 7



ceived it within 2.9 ± 0.7 days. There were some pa-
tients who did not meet their nutritional requirements
with the PPN because they also received enteral nutri-
tion and with tolerance to this, PPN was discontinued. 

The osmolality of the solution used in our service is
993 mOsm/l, which is considered by some authors as
being well tolerated by the peripheral route18. Other
authors are totally against the use of formulas with os-
molalities above 800 mOsm/l19. The high osmolality
solutions increases the risk of thrombophlebitis1, 18, 19.
However, by using preventive attitudes, the severity
of the vascular lesion might be minimized taking into
consideration the risk factors associated with the de-
velopment of thrombophlebitis which are: bacterial
colonization at the venipuncture site; catheter size and
material; duration of infusion; cyclic versus conti-
nuous; trauma at the moment of the venipuncture and
vein size, among others1. Dinley showed that poly-
vinyl chloride catheters were highly related to throm-
bophlebitis episodes when compared to silicone cat-
heters20. It seems that polyurethane catheters are the
best, since these have a wider internal lumen while
keeping the same external diameter, they are more re-
sistant and like the silicone catheters are less throm-
bogenic, since platelet aggregation seems to be redu-
ced21. In our service, the routine is to use short
polyurethane catheters, not wider than 20 French bore
and whenever possible placed in larger veins. Lately,
we have chosen to use 22 French catheters. Local an-
tisepsis is performed with PVPI and nursing staff trai-
ning and recycling has been carried out every six
months to guarantee the control over venous cannula-
tion among other activities. Heparin (one unit per mi-
lliliter) in the parenteral solution is also routinely used
by our team. This dose is low and seems to decrease
the possibility of fibrin clotting around the catheter.
The clotting usually occurs right after the venous
puncture and seems to be minimized by the use of he-
parin. Fibrin deposition is the cause of thrombus for-
mation and occlusion, which therefore leads to the th-
rombophlebitis phenomenon. Several studies have
demonstrated that the addition of heparin (1 U/ml) de-
creases the risk of thrombophlebitis and increases the
integrity of the veins from 26.1 hours to 58.7 hours
(mean time)22. We observed that the mean venous ac-
cess duration was 3.3 ± 2.2 days (1 to 14 days) for the
first venous access, 2.2 ± 1.1 days ( 1 - 6 days) for the
second, 2.4 ± 1.6 for the third (1 - 6 days) and 2.2 ±
2.1 for the fourth. Theses differences were not statisti-
cally different and are in accordance with other expe-
riences23. It was always our option to perform the
changing of the puncture site whenever there was any
sign of venous lesion.

The use of lipids in a 3:1 solution is encouraged,
since they represent a further protection to the venous
endothelium24, besides contributing as a caloric load
to reach the nutritional requirements. The 20% lipid
solution is preferred because it provides double calo-
ries in a smaller volume. 

Other prophylactic attitudes such as the addition of
corticosteroids to the parenteral solution, the use of
glycerol and buffering the solution with sodium bicar-
bonate have been mentioned in the literature as mea-
sures to avoid thrombophlebitis1, 25. Topical use, at the
venipuncture site, of trinitrate glyceril and anti-in-
flammatory drugs has been suggested1, 25. However, in
our protocol none of these measures was used, since
we believe that extra variables might increase the risk
of complications associated with them. It’s been our
impression that the use of parenteral nutrition, the
adequacy of the nutritional requirements, the strict
protocols on venous access and follow-up, the addi-
tion of heparin and lipids, as well as the existence of a
nutritional support team, has offered good results. Ho-
wever, we unfortunately have faced the accidental
loss of a great number of venous access sites. The lat-
ter probably is due to the lack of care in adequately fi-
xing the catheters, lack of patient orientation and es-
pecially lack of an appropriate mobile hanging
apparatus that make patient ambulation easier and sa-
fer.

The presence of a nutritional support team is a
well-defined factor that helps prevent complications
and reduces costs25. Tombord et al26 compared the re-
sults of 863 peripheral catheters controlled by a nutri-
tional support team with other catheters controlled by
the nursing staff. Those catheters followed by the te-
am had an incidence of thrombophlebitis of 15% whi-
le the others 32%. Moreover, serious complications
were decreased from 2.1% to 0.2%.

In summary, in our experience the use of PPN can
benefit a great number of patients who are in need of
parenteral nutrition, without the risks linked to a ve-
nous central catheter. Complications associated with
PPN are low especially when strict protocols on indi-
cations, care and follow-up are adopted. We consider
the existence of a nutrition support team an important
requirement.
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