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ABSTRACT

Objective To assess the efficacy and safety of dual
ultrasound-guided (DUG) totally implantable venous access
port (TIVAP) implantation (namely, using ultrasound-
guided percutaneous puncture with transesophageal
echocardiography-guided catheterization) via the right
internal jugular vein (IJV) in pediatric patients with cancer.
Methods Fifty-five children with cancer requiring
chemotherapy underwent DUG-TIVAP implantation via

the right IJV. Clinical data were recorded, including the
procedure success rate, first attempt success rate, and
perioperative and postoperative complications.

Results All 55 cases were successfully operated on. The
first puncture success rate was 100%. The operation time
was 22—-41 min, with a mean time of 30.8+5.5min. The
mean TIVAP implantation time was 253+145 days (range
42-520 days). There were no perioperative complications.
The postoperative complication rate was 5.4% (3/55),
including skin infections around the port in one case,
catheter-related infection in one case, and fibrin sheath
formation in one case. The ports were all preserved after
anti-infection or thrombolytic therapy. No unplanned port
withdrawal was recorded in this study.

Conclusions DUG-TIVAP implantation is a technique with
a high success rate and a low complication rate; therefore,
it provides an alternative for children with cancer. Further
randomized controlled studies are needed to confirm

the efficacy and safety of DUG-TIVAP via the right IJV in
children.

INTRODUCTION

Long-term central venous access has become
essential for patient treatment, including
pediatric patients with cancer undergoing
chemotherapy, total parenteral nutrition,
and frequent blood sampling.! Totally
implantable venous access ports (TIVAPs)
and peripherally inserted central catheters
(PICGs) are the most commonly used venous
access routes. Compared with PICCs, TIVAPs
have become more widely used in recent
years as they are easier to care for and are

WHAT IS ALREADY KNOWN ON THIS TOPIC

= There are no reports on dual ultrasound-guided
(DUG) totally implantable venous access port (TIVAP)
implantation.

WHAT THIS STUDY ADDS

= DUG-TIVAP implantation provides a new method for
implantable venous access port implantation.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTIGE OR POLICY

= DUG-TIVAP can reduce X-ray exposure in patients.
This study shows that it can improve the puncture
success rate and reduce complications.

associated with lower rates of complications.”
The internal jugular vein (IJV) approach is
the most commonly used method. Alternative
approaches include the subclavian (SCV),
cephalic, and innominate veins. Currently,
ultrasound and fluoroscopic guidance are
used frequently for TIVAP placement because
this approach is associated with low rates of
periprocedural and postoperative compli-
cations.” However, multiple intraoperative
X-ray examinations are required for fluoro-
scopic guidance, and there is a certain degree
of radiation exposure. Here, we report a new
approach for TIVAP placement using percu-
taneous ultrasound-guided and transesopha-
geal echocardiography (TEE)-guided (which
we named dual ultrasound-guided (DUG))
catheterization in pediatric patients with
cancer, and we evaluate the efficacy and safety
of DUG-TIVAP implantation.

METHODS

Patients

Clinical and nursing data were collected
from 55 children with cancer who underwent
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Figure 1 Long-axis in- plane ultrasound- gwded JVv
puncture. (A) The long axis of the IJV is displayed in the
ultrasound image. (B) The needle passes through the anterior
wall of the vessel, and the blood can be aspirated. 1JV,
internal jugular vein.

DUG-TIVAP implantations via the right IJV from January
2019 to April 2020. The TIVAP used in this study was
purchased from B. Braun Medical (Celsite, 5F epoxy
resin catheter, port weight 3g, REF 04433734). All
patients underwent surgery performed by the same
surgical group.

Implantation procedures

All surgeries were performed in an operation room under
general anesthesia via an inhalation cannula. The right
IJV was our preferred catheter access site. If there were
skin erosions or hematomas at or near the insertion site
or if thrombosis or small-diameter veins were detected by
preoperative ultrasound, the left IJV was chosen. These
patients were excluded from the study. Patients with any
contraindication to TEE, including severe arrhythmia,
severe heart failure, esophageal stricture, ulcer, perfora-
tion, bleeding or local hematoma, or a history of esopha-
geal surgery or mediastinal radiotherapy, were excluded.
Patients undergoing SCV vein punctures for other indi-
cations were excluded.

After anesthesia, the patients lay supine with their
shoulders raised and heads turned to the left. After
skin disinfection and sterile draping, the percutaneous
ultrasound-guided Seldinger technique® was performed.
First, the right IJV was punctured under ultrasound
guidance using the Affiniti 50 Diagnostic Ultrasound
system (Philips, Bothell, Washington, USA) with a
high-frequency 23mm broadband linear array probe
(7-15 MHz) using the long-axis in-plane technique
(figure 1A,B). After a successful puncture, a guide wire
with a J-shaped tip was inserted. Then, we used the Affiniti
50 Diagnostic Ultrasound system (Philips) with a s7-3t
TEE probe (3-7 MHz) to confirm that the guide wire
was in the superior vena cava or right atrium (figure 2A).
Next, we made a 0.2cm incision at the puncture point,
followed by introducer sheath insertion. Subsequently,
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Figure 2 Transesophageal echocardiography-guided

port catheter implantation. (A) The guide wire was in the

RA. (B) The port catheter was inserted into the RA. (C) The
catheter tip was placed at the level of the cavoatrial junction.
(D) A port catheter was drawn, crossing above the clavicle
using a tunnel needle. (E) The skin incision was closed by
continuous intracutaneous suture. (F) Picture at the end of
the operation. LA, left atrium, RA, right atrium; SVC, superior
vena cava.

the port catheter was inserted into the superior vena cava
along the catheter sheath (figure 2B). The aim was to
place the catheter tip at the level of the cavoatrial junc-
tion. It was calculated according to the formula [length
of inserted catheter=height/10-1cm (height <100cm)
or -2 (height>100 cm)].’ This was then confirmed and
adjusted using TEE (figure 2C). The calculated value
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and TEE confirmed value were both recorded. We also
analyzed the consistency rate of the length calculated by
the formula and the length after localization by transe-
sophageal ultrasound at the final surgery. Next, a subcuta-
neous pocket was prepared on the anterior thoracic wall,
followed by a tunnel needle to draw the port catheter
crossing above the clavicle (figure 2D). The catheter was
cut to a suitable length connected to the port. The port
was fixed using two absorbable sutures (4-0 coated Vicryl;
Ethicon, Germany). Then, the function of the port was
verified using a percutaneous aspiration injection with a
non-coring needle, followed by a 10 U/mL heparin infu-
sion. Finally, the skin incision was closed using contin-
uous intracutaneous sutures (5—0 coated Vicryl, Ethicon)
(figure 2E), and covered with Tegaderm IV transparent
dressings(3M, USA) (Figure 2F). Every skin puncture was
defined as an attempt. The puncture time was defined as
the time from the skin puncture to the detection of the
guide wire entering the right atrium using TEE.

The nurses who maintained and managed the TIVAPs
were professionally trained according to the consensus of
Chinese experts’ and American guidelines for the preven-
tion of catheterrelated infections.” Perioperative and
postoperative complications were defined and recorded
according to the reporting standards of the Society of
Interventional Radiology.” "’ Perioperative complica-
tions were defined as complications occurring during
the implantation surgery or within the first 24hours
after implantation and included hematoma, misinser-
tion into an artery, pneumothorax, and hemothorax.
Hematoma was defined as visible or palpable swelling
around the puncture site. Misinsertion into an artery was
defined as high pressure and red arterial blood flow out
of the needle, with it visible inside the artery on ultra-
sound. Pneumothorax was defined as the disappearance
of pulmonary sliding and comet-tail artifacts on ultra-
sound. Hemothorax was described as a hypoechoic area
detected above the diaphragm and inside the chest wall
by ultrasound."" Early complications were defined as
complications occurring within 24 hours to 2 weeks after
catheter implantation. Late complications were defined
as those that occurred beyond the second week after
implantation.

RESULTS
The patient characteristics are shown in table 1. There
were 23 patients who were newly diagnosed; the median
absolute neutrophil count (ANC) was 5x10%/L (range
from 1.3 to 25><109/L) , and the median platelet count was
180x10”/L (range from 86 to 827x10°/L). The other 32
patients underwent operation after chemotherapy; the
median ANC of these patients was 1.2x10”/L (range from
0.5 to 7.2><109/L), and the platelet count was 105><109/L
(range from 51 to 568x10%/L).

The operation was successful in 55 cases (table 2). The
success rate for the first puncture was 100%. The opera-
tion time was 22—41 min, with a mean time of 30.8+5.5 min.

Table 1
Characteristics

Patient characteristics

Values (n=55)

Age (years)* 2.72+2.43 (0.25-7.5)
Female, n (%) 25 (45.5)
Body weight (kg)* 13.2+5.8 (6-30)
Height (cm)* 89.9+19.5 (60-140)
Cancer types, n (%)
Leukemia 17 (30.9)
Neuroblastoma 13 (23.6)
Hepatoblastoma 7(12.7)
Rhabdomyosarcoma 6 (10.9)
Lymphoma 5(9.1)
Germ cell tumor 5(9.1)
Wilms’ tumor 2 (3.7)

*Data are presented with mean+SD (range).

The calculated length of the catheter was consistent with
the TEE-confirmed value in 83.7% (46/55) of patients.
The length consistency rate was 66.7% (8/12) and 88.4%
(38/43) in children younger than 1year and older than
lyear, respectively. The calculated value was 0.5-1.0cm
longer or shorter than the TEE-confirmed value in
infants. The mean TIVAP time was 253+145 days (range
42-520 days).

Postoperative complications were shown in table 3.
No hematomas, pneumothorax or hemothorax was
observed. There were no early postoperative compli-
cations. No wound infection or wound dehiscence was
observed. The late complication rate was 5.4% (3/55),
including skin infections around the port in one case,
catheterrelated infection in one case, and fibrin sheath
formation in one case. The ports were preserved after
anti-infection or thrombolytic therapy (table 3). No

Table 2 Details of dual ultrasound-guided TIVAP via the
right IV

Details Values (n=55)
Success rate of first attempt, n (%) 55 (100)
Success rate of surgery, n (%) 55 (100)

Misinsertion of artery, n (%) 0(0)

1.1+0.7 (0.3-2.0)
30.8+5.5 (22-41)
8.5+1.8 (6.5-13.5)

Times of puncture (min)*

Operation time (min)*

Length of catheter introduction (cm)*

Length consistent rate, n (%)
<1year (n=12) 8 (66.7)

38 (88.4)

253+145 (42-520)

>1year (n=43)
TIVAP time (days)
*Data are presented with mean+SD (mean).

1JV, internal jugular vein; TIVAP, totally implantable venous access
port.
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Table 3 Incidence of postoperative complications and
actions taken

Complications n (%) Actions taken
Wound infection 0 (0)

Wound dehiscence 0 (0)

Catheter-related infection 1 (1.8) Antibiotics
Skin infections 1(1.8) Antibiotics
Fibrin formation 1(1.8) Thrombolysis
Total 3 (5.4)

unplanned port withdrawal was recorded in this series.
No catheter ectopic or catheter rupture occurred during
the follow-up period.

DISCUSSION

TIVAPs are widely used for the infusion of chemotherapy
drugs and parenteral nutrition, significantly reducing the
workload of nursing staff.'* Combined ultrasound-guided
and fluoroscopy-guided port catheter implantation has
replaced the traditional method of surgical cutdown of
veins because it is a safe and reliable procedure with low
periprocedural, early, and late complication rates.” In
this study, we developed a new implantation approach
using percutaneous ultrasound-guided and TEE-guided
catheterization called DUG implantation. The results
showed a high technical success rate of 100%, few peri-
operative complications, and high levels of postopera-
tive comfort in children. Although we did not conduct
a randomized controlled trial, the operation time was
reduced to 30.8+5.5 min in this study compared with our
previous study,” where it was 45.7+23.1 min with SCV
vein catheterization and 75.9+32.4min with IJV catheter-
ization. Although the shorter operation time may be due
to improved surgical skills, the role of dual ultrasound
guidance cannot be dismissed. In contrast, the success
rate of the traditional surgical venous cutdown tech-
nique is lower."” The results were better when the radio-
logical Seldinger technique was used, with a success rate
ranging from 98.4% to 100%."*'” The results suggest that
the DUG technique might be superior to the traditional
surgical technique and non-inferior to the radiological
technique employed in our earlier study. Nevertheless, a
prospective randomized trial comparing these methods
is needed to verify this statement.

Determining the optimal venous catheter length during
insertion is an issue for the surgeon, as there is currently
no well-accepted strategy for ensuring correct catheter
tip positioning. Fluoroscopy or chest radiography-guided
port catheter implantation has been widely used to
confirm tip placement. However, chest radiography has
been criticized for its inadequacy in identifying the tip
position'® and the cavoatrial junction.'” In addition, radi-
ation exposure is a problem worth considering because
the patient would receive at least three chest radiographs
during this procedure (for guide wire confirmation,

3

catheter tip confirmation, and post portimplantation
confirmation). TEE is a more direct and accurate
method to determine the position of the catheter tip,
as the guide wire and catheter tip can be easily detected
at the entrance of the superior vena cava. This method
is more accurate than the formula, and we found that
the value of the calculated length was consistent with the
TEE-confirmed value in 83.7% (46/55) of patients. The
inconsistency rate was higher in infants due to the tip
uncertainty principle, where neck and shoulder motion
and respiration can make more significant changes due
to smaller body habitus. Thus, if we used the formula to
calculate the catheter length and used chest radiography
to ensure the catheter tip position, more radiography
would be needed to adjust the optimal catheter tip posi-
tion, leading to longer procedure durations and more
radiation exposure.

Notably, there were no significant complications in the
55 patients. No pneumothorax or hemothorax occurred,
suggesting that the DUG procedure is safe and minimally
invasive even in very young patients (3 months) with low
weights (6kg). The overall complication rate in our anal-
ysis was lower than that reported by several studies.'”™"
The most common complication was an infection,
including catheterrelated infection and skin infection.
The port infection rate in the related literature ranges
from 2.6% to 12.0%, depending on the catheter type and
location and the patient’s constitution.”” ' There were
no port removals in our study. Thromboembolism is
another long-term problem of TIVAP use in patients with
cancer. The thromboembolic event rate was as high as
66% in the 1990522; however, the incidence has decreased
dramatically in recent years. The low incidence of
thrombosis may be due to specialized maintenance and
management of TIVAPs according to guidelines and
consensus. In addition, all patients were required to have
preoperative ANC of >0.5x10°/L and platelet counts
of >50x10”/L. Although some patients may experience
significant decreases in ANC and platelet counts after
chemotherapy, careful and standardized care during and
after surgery can still reduce the incidence of postopera-
tive wound infections and bleeding.

There are some limitations associated with the DUG
procedure. Patients must be excluded if they have any
contraindications to TEE. Despite the low occurrence
of complications, TEE may be associated with esopha-
geal mucosal injury and bleeding. However, no related
complications were observed in the more than 4000
cases performed in our institution since the introduc-
tion of esophageal ultrasound. Esophageal ultrasound
equipment is expensive and may not be available in every
hospital. The technique (the precise positioning of the
catheter tip) requires the participation of a professional
ultrasound technician. Moreover, the detection scope of
esophageal ultrasound is narrow. If the guide wire enters
other veins, such as the SCV vein instead of the superior
vena cava, it cannot be detected using TEE. In this case,
percutaneous ultrasound might be an option. However,
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it may be challenging to visualize the superior vena cava
by percutaneous ultrasound due to the overlying lung,
and chest radiography would be needed to determine
the position of the guide wire.

Electrocardiographic-guided insertion may be less
invasive and has been demonstrated in many arti-
cles. However, this method has certain disadvantages,
including but not limited to the fact that localization may
be inaccurate,” and characteristic P waves may not always
be visible.** An ultrasound or X-ray may still be needed.

This study aimed to reduce radiation, shorten the oper-
ation time, improve the success rate, and reduce compli-
cations. Our preliminary results suggest that we achieved
these objectives. Thus, our study offers a new option for
TIVAP implantation, especially for children who cannot
be guided by electrocardiography (those with atrial fibril-
lation or a pacemaker). A more extensive comparison of
this method with the conventional approach will also be
carried out in the future.

In conclusion, DUG-TIVAP implantation has a high
success rate and a low periprocedural complication rate;
therefore, it provides an alternative for children with
cancer. Although the preliminary results reported in this
paper are promising, because of this study’s retrospective
nature and the limited number of cases, further random-
ized controlled studies are needed to validate the efficacy
and safety of DUG-TIVAP via the right IJV in children.

Author affiliations

'Department of Surgical Oncology, National Clinical Research Center for Child
Health and Disorders, Ministry of Education Key Laboratory of Child Development
and Disorders, China International Science and Technology Cooperation Base

of Child Development and Critical Disorders, Chongqing Key Laboratory of
Pediatrics,Chongqing Medical University Affiliated Children's Hospital, Chongqing,
China

Department of Pediatric Anesthesia, National Clinical Research Center for Child
Health and Disorders, Ministry of Education Key Laboratory of Child Development
and Disorders, China International Science and Technology Cooperation Base

of Child Development and Critical Disorders, Chongging Key Laboratory of
Pediatrics,Chongqing Medical University Affiliated Children's Hospital, Chongqing,
China

Contributors XD and LP analyzed and interpreted the patients data and performed
the surgery. JZ, XK, YD, JwZ and CY performed the surgery and wrote the draft.

ZZ, SW and CL articulated the study design and coordination. LL performed the
ultrasound. All authors read and approved the final manuscript.

Funding This work was supported by Chongging Medical Scientific Research
Project (Joint project of Chongging Health Commission and Science and Technology
Bureau) (2021MSXM073).

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by
institutional review board for human studies at the Children’s Hospital of Chongging
Medical University (2019-230). The parents or guardians of the pediatric patients
signed written informed consent for inclusion in the study.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any

purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iD
Xiao Bin Deng http://orcid.org/0000-0001-9972-0523

REFERENCES

1 Munro FD, Gillett PM, Wratten JC, et al. Totally implantable central
venous access devices for pediatric oncology patients. Med Pediatr
Oncol 1999;33:377-81.

2 Singh KR, Agarwal G, Nanda G, et al. Morbidity of chemotherapy
administration and satisfaction in breast cancer patients: a
comparative study of totally implantable venous access device
(TIVAD) versus peripheral venous access usage. World J Surg
2014;38:1084-92.

3 Gebauer B, EI-Sheik M, Vogt M, et al. Combined ultrasound and
Fluoroscopy guided port catheter implantation--high success and
low complication rate. Eur J Radiol 2009;69:517-22.

4 Seldinger Sl. Catheter replacement of the needle in percutaneous
arteriography; a new technique. Acta Radiol 1953;39:368-76.

5 Czepizak CA, O’Callaghan JM, Venus B. Evaluation of formulas
for optimal positioning of central venous catheters. Chest
1995;107:1662-4.

6 Ding X, Ding F, Wang Y, et al. Shanghai expert consensus on totally
Implantable access port. J Interv Med 2019;2:141-5.

7 O’Grady NP, Alexander M, Burns LA, et al. Guidelines for the
prevention of intravascular catheter-related infections. Am J Infect
Control 2011;39:5S1-34.

8 Silberzweig JE, Sacks D, Khorsandi AS, et al. Reporting standards
for central venous access. J Vasc Interv Radiol2000;11:391-400.

9 Cardella JF, Kundu S, Miller DL, et al. Society of interventional
radiology clinical practice guidelines. J Vasc Interv Radiol
2009;20:5189-91.

10 Omary RA, Bettmann MA, Cardella JF, et al. Quality improvement
guidelines for the reporting and archiving of interventional radiology
procedures. J Vasc Interv Radiol 2003;14:S293-5.

11 Ojaghi Haghighi SH, Adimi I, Shams Vahdati S, et al.
Ultrasonographic diagnosis of suspected hemopneumothorax in
trauma patients. Trauma Mon 2014;19.

12 SunY, Zhou T, Li Y, et al. Clinical application of totally implantable
central venous port. Zhonghua Wai Ke Za Zhi 2014;52:608-11.

13 Seiler CM, Frohlich BE, Dorsam UJ, et al. Surgical technique for
totally Implantable access ports (TIAP) needs improvement: a
multivariate analysis of 400 patients. J Surg Oncol 2006;93:24-9.

14 Karakousis CP. Surgical technique for totally Implantable access
ports (TIAP) needs improvement. J Surg Oncol 2007;95:180-1.

15 Liu J, LuY, Jiang H, et al. Comparative study on three implantation
approaches of the totally implantable venous access ports using
dual-guided technique. Zhonghua Yi Xue Za Zhi 2020;100:1332-5.

16 Vesely TM. Central venous catheter tip position: a continuing
controversy. J Vasc Interv Radiol 2003;14:527-34.

17 Chan TY, England A, Meredith SM, et al. Radiologist variability
in assessing the position of the cavoatrial junction on chest
radiographs. Br J Radiol 2016;89:20150965.

18 Shankar G, Jadhav V, Ravindra S, et al. Totally implantable venous
access devices in children requiring long-term chemotherapy:
analysis of outcome in 122 children from a single institution. Indian J
Surg Oncol 2016;7:326-31.

19 Sofue K, Arai Y, Takeuchi Y, et al. Ultrasonography-guided central
venous port placement with subclavian vein access in pediatric
oncology patients. J Pediatr Surg 2015;50:1707-10.

20 Kock HJ, Pietsch M, Krause U, et al. Implantable vascular access
systems: experience in 1500 patients with totally implanted central
venous port systems. World J Surg 1998;22:12-6.

21 Yildizeli B, Lagin T, Batirel HF, et al. Complications and management
of long-term central venous access catheters and ports. J Vasc
Access 2004;5:174-8.

22 De Cicco M, Matovic M, Balestreri L, et al. Central venous
thrombosis: an early and frequent complication in cancer patients
bearing long-term silastic catheter. A prospective study. Thromb Res
1997;86:101-13.

23 Pittiruti M, Bertollo D, Briglia E, et al. The intracavitary ECG method
for positioning the tip of central venous catheters: results of an
Italian multicenter study. J Vasc Access 2012;13:357-65.

24 Zhang C-C, Zhu Y-X, Yin X-X, et al. Clinical significance of
intracavitary electrocardiographic localization in the prevention
of PICC Heterotopia in children with tumor. Ann Noninvasive
Electrocardiol 2022;27:€12934.

Deng XB, et al. World J Pediatr Surg 2023;6:000509. doi:10.1136/wjps-2022-000509

“ybuAdoo Aq parosroid 1sanb Aq G20z ‘62 1Mdy uo ywoo fwg sdim//:dny wol) papeojumoq ‘€20 dunt 62 U0 60S000-2202-SdIM/9eTT 0T Se paysiignd 1siiy :A196ins pad |ur PO


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-9972-0523
http://dx.doi.org/10.1002/(sici)1096-911x(199910)33:4<377::aid-mpo6>3.0.co;2-x
http://dx.doi.org/10.1002/(sici)1096-911x(199910)33:4<377::aid-mpo6>3.0.co;2-x
http://dx.doi.org/10.1007/s00268-013-2378-x
http://dx.doi.org/10.1016/j.ejrad.2007.10.018
http://dx.doi.org/10.3109/00016925309136722
http://dx.doi.org/10.1378/chest.107.6.1662
http://dx.doi.org/10.1016/j.jimed.2019.10.008
http://dx.doi.org/10.1016/j.ajic.2011.01.003
http://dx.doi.org/10.1016/j.ajic.2011.01.003
http://dx.doi.org/10.1016/S1051-0443(07)61435-3
http://dx.doi.org/10.1016/j.jvir.2009.04.035
http://dx.doi.org/10.1097/01.rvi.0000094601.83406.e1
http://dx.doi.org/10.5812/traumamon.17498
http://dx.doi.org/25370762
http://dx.doi.org/10.1002/jso.20410
http://dx.doi.org/10.1002/jso.20555
http://dx.doi.org/10.3760/cma.j.cn112137-20200114-00092
http://dx.doi.org/10.1097/01.rvi.0000071097.76348.72
http://dx.doi.org/10.1259/bjr.20150965
http://dx.doi.org/10.1007/s13193-015-0485-x
http://dx.doi.org/10.1007/s13193-015-0485-x
http://dx.doi.org/10.1016/j.jpedsurg.2015.05.013
http://dx.doi.org/10.1007/s002689900342
http://dx.doi.org/10.1177/112972980400500407
http://dx.doi.org/10.1177/112972980400500407
http://dx.doi.org/10.1016/s0049-3848(97)00054-6
http://dx.doi.org/10.5301/JVA.2012.9020
http://dx.doi.org/10.1111/anec.12934
http://dx.doi.org/10.1111/anec.12934
http://wjps.bmj.com/

	Effect of allergic bronchopulmonary aspergillosis on FEV﻿1﻿ in children and adolescents with cystic fibrosis: a European Cystic Fibrosis Society Patient Registry analysis
	Patients and methods
	Patients included and definitions of variables
	Spirometry
	Primary outcome measures and explanatory variables
	Data analysis

	Results
	Participant characteristics
	Effect of ABPA on FEV﻿1﻿ percent predicted values adjusted for other explanatory variables


	Dual ultrasound-­guided totally implantable venous access ports via the right internal jugular vein in pediatric patients with cancer: a preliminary experience in a single institution
	Abstract
	Introduction﻿﻿
	Methods
	Patients
	Implantation procedures

	Results
	Discussion
	References


