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Iatrogenic superior vena cava pericardial fistula caused by central venous catheterization is
rare but can lead to life-threatening condition. Despite the potential risk of pericardial effu-
sion causing pericardial tamponade, a conservative watch and wait management strategy
can be safely adopted if such procedural complication is encountered. Herein, we present a

case of an incidental finding of a central venous catheter perforating the wall of the supe-
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rior vena cava into the pericardium, which probably occurred during injection of intravenous
contrast agent on computed tomography pulmonary angiogram study.
© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Central venous catheterization (CVC) of the internal jugular
vein, femoral vein, and subclavian are routinely performed for
emergency venous access, fluid resuscitation, drug infusions,
and central venous pressure monitoring. Physicians must
be aware of the risks and prevention of infectious, throm-
botic and mechanical complications that may arise from CVC
[1-3]. The internal jugular vein approach is commonly uti-
lized due to easy approach and overall lower risk of life-
threatening complications [4-7]. Pericardial effusion with po-
tential cardiac tamponade due to myocardial perforation is
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a rare but well-documented complication that is associated
with high mortality [8-9]. We report a case of superior vena
cava (SVC) pericardial fistula as a result of injection of intra-
venous contrast agent during CT pulmonary angiogram. The
fistula healed spontaneously without any surgical interven-
tion. To our knowledge, only a few reports have been described
in the English medical literature.

Case report

A 26-year-old man presented to the emergency department
with a sharp right upper quadrant pain radiating to his back
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Fig. 1 - Chest radiograph demonstrates right internal
jugular central venous catheter terminating in the distal
SVC.

that had started the night before his presentation. The patient
reported a medical history of short gut syndrome, cholelithi-
asis, and total parenteral nutrition therapy for last 12 months
via right internal jugular central venous catheter. He has had
multiple abdominal surgeries including splenectomy, right
hemicolectomy, and multiple bowel resection resulting in ap-
proximately 50 cm of residual small bowel and colostomy.
Physical examination revealed right upper quadrant tender-
ness with negative Murphy’s sign. Chest radiograph was unre-
markable, with a right internal jugular central venous catheter
in place with its tip projecting over the distal SVC (Fig. 1).
An abdominal ultrasound demonstrated gallstones and mild
gall bladder wall thickening. After 24 hours of initial presenta-
tion the pain was improved on oxycodone and based on nor-
mal white count and bilirubin values it was presumed to be
a presentation of symptomatic cholelithiasis and not chole-
cystitis. The patient underwent open cholecystectomy, and
the postoperative specimen showed acute cholecystitis with
cholelithiasis on biopsy.

The patient developed fever and right upper quadrant
(RUQ) pain on postoperative day 6, and he underwent
CT abdomen which revealed right hepatic lobe abscess,
which was managed by percutaneous drainage. On post-
operative day 15 patient developed chest pain and under-
went CT pulmonary angiography to rule out pulmonary em-
bolism. 70 cc of Isovue 370 was administered intravenously
by a power injector at rate of 4 cc/sec. CT showed the
tip of the catheter terminating in the distal SVC. It also
revealed a small amount of contrast in the pulmonary
artery and aorta, but a large amount of nondiluted con-
trast present within the pericardial sac including the recesses
(Fig. 2a, 2b, 2¢). Additionally, there was left upper lobe pneumo-
nia, loculated right hydropneumothorax, and small left pleu-
ral effusion. Post processing of the images were performed us-
ing Aquarius Intuition software from Terarecon (Fig. 3a, 3b, 3c).

Fig. 2 - CTA chest reveals small amount of contrast in the
pulmonary artery and aorta, but a large amount of
non-diluted contrast present within the pericardial sac
including the recesses.

The patient underwent diagnostic video-assisted thoraco-
scopic surgery exploration of right chest. Intraoperatively the
pericardium was opened, and a significant amount of clear
fluid was obtained from the pericardium consistent with in-
trapericardial injection of contrast material. This was evacu-
ated and a Blake drain was placed in the pericardium. There
were multiple pleural adhesions and a loculated pleural ef-
fusion. The fluid was evacuated and all loculations were dis-
rupted, circumferentially freeing the patient’s right lung. The
patient had an uneventful recovery.

Discussion

The incidence and severity of CVC related complications is
on the rise due to increased use of central venous lines.
Serious complications contribute to morbidity and mortal-
ity of sick patients. Mechanical complications of CVC in-
clude retained guidewire, arterial injury, and pneumothorax.
Duration-associated complications include deep vein throm-
bosis or pulmonary embolism, and central line-associated
bloodstream infections [9-12]. Infectious complications are
reported to occur in 5% to 26% of patients, mechanical compli-
cations in 5% to 19%, and thrombotic complications in 2% to
26% [1,13]. A recent study by Bell et al. showed no statistically
significant difference between internal jugular and subclavian
vein approach CVC [12]. A study by Herts et al. demonstrated
a 6% complication rate of using power injection of contrast
media through central venous catheters for CT examinations
[17], without mention of SVC pericardial communication dur-
ing the injection.

Cardiac complications during catheter placement include
arrythmia and cardiac arrest. Premature atrial and ventric-
ular contractions are the most frequent arrhythmia which
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Fig. 3 - Post processed images demonstrate catheter tip terminating in distal SVC.

occur due to contact of guide wire with right atrium. Rare com-
plication of valvular injuries and cardiac arrest has been re-
ported [14]. Another rare but potentially fatal complication is
pericardial effusion and cardiac tamponade that occurs due
to perforation of the right atrium and right ventricle [8,9,15].
An emergent echocardiogram and life save cardiothoracic sur-
gical intervention is warranted when there is a high clinical
suspicion of cardiac tamponade.

Only a few reports of central venous catheter injury re-
sulting in SVC pericardial communication during intravenous
contrast agent injection have been described in medical liter-
ature. Cathcart-Rake et al. described a case of intrapericardial
infusion of 5 fluorouracil caused by a Hickman catheter pierc-
ing the SVC wall into the pericardium [16].

In our case, there was a continuous contrast column filling
the right internal jugular catheter, distal SVC and the peri-
cardial sac, which is suggestive of communication between
the catheter, the SVC, and the pericardial space. However, the
distal tip appeared to terminate in the distal SVC. Since the
pericardiocentesis revealed clear fluid, it is likely that the com-
munication occurred during intravenous contrast injection
during the CTA scan. It is most likely that the right internal
jugular catheter has pierced the SVC wall into the pericardium
below the level of the pericardial reflection and retracted back;
the perforation being partial since some of the contrast is
within the vasculature. The intrathoracic infectious process
was likely due to hematogenous spread from the gall blad-
der disease, and not secondary to SVC pericardial communi-
cation as there was no evidence of infection in the pericardial
space.

Conclusion

We encountered a rare case of central venous catheter perfo-
rating the wall of the superior vena cava into the pericardium
caused by injection of intravenous contrast agent duringa CTA
scan. Although in our case it was an incidental finding with-
out contributing to patient’s intrathoracic sepsis or causing
cardiac compromise, physicians should be aware of potential
life-threatening complication of pericardial effusion and peri-
cardial tamponade.

REFERENCES

[1] McGee DC, Gould MK. Preventing complications of central
venous catheterization. N Engl ] Med 2003;348:1123-33.

[2] Parienti J], Mongardon N, Mégarbane B, Mira JP, Kalfon P,

Gros A, et al. 3SITES Study Group.

Intravascular complications of central venous

catheterization by insertion site. N Engl ] Med

2015;373:1220-9.

Lorente L, Henry C, Martin MM, Jiménez A, Mora ML. Central

venous catheter-related infection in a prospective and

observational study of 2,595 catheters. Crit Care

2005;9:R631-5.

Parienti JJ, Thirion M, Mégarbane B, Souweine B, Ouchikhe A,

Polito A, et al. Members of the Cathedia Study Group. Femoral

vs jugular venous catheterization and risk of nosocomial

events in adults requiring acute renal replacement therapy:

a randomized controlled trial. JAMA. 2008;299:2413-22.

[3

4


http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0004

RADIOLOGY CASE REPORTS 14 (2019) 1550-1553

1553

[5] Timsit JF, Bouadma L, Mimoz O, Parienti JJ,

Garrouste-Orgeas M, Alfandari S, et al. Jugular versus femoral
short-term catheterization and risk of infection in intensive
care unit patients. Causal analysis of two randomized trials.
Am ] Respir Crit Care Med. 2013;188:1232-9.

Marik PE, Flemmer M, Harrison W. The risk of
catheter-related bloodstream infection with femoral venous
catheters as compared to subclavian and internal jugular
venous catheters: a systematic review of the literature and
meta-analysis. Crit Care Med 2012;40:2479-85.

[7] Ruesch S, Walder B, Tramer MR. Complications of central
venous catheters: internal jugular versus subclavian access —
a systematic review. Crit Care Med 2002;30:454-60.

[8] Collier PE, Ryan JJ, Diamond DL. Cardiac tamponade from
central venous catheters. Report of a case and review of the
English literature.. Angiology 1998;35:595-600.

[9] Booth SA, Norton B, Mulvey DA. Central venous
catheterization and fatal cardiac tamponade. BJA
2001;87:298-302.

[10] Mitchell SE, Clark RA. Complications of central venous
catheterization. AJR Am ] Roentgenol 1979;133:467-76.

[11] Kusminsky RE. Complications of central venous
catheterization. ] Am Coll Surg 2007;204:681-96.

6

[12] Bell ], Goyal M, Long S, Kumar A, Friedrich ], Garfinkel ], et al.
Anatomic site-specific complication rates for central venous
catheter insertions. ] Intensive Care Med 2018
885066618795126. doi:10.1177/0885066618795126.

[13] Merrer ], De Jonghe B, Golliot F, Lefrant JY, Raffy B, Barre E,
Rigaud JP, Casciani D, Misset B, Bosquet C, Outin H,
Brun-Buisson C, Nitenberg G. Complications of femoral and
subclavian venous catheterization in critically ill patients: a
randomized controlled trial. JAMA 2001;286:700-7.

[14] Centers for Disease Control and Prevention (CDC) Vital signs:
central line-associated blood stream infections-United
States, 2001, 2008, and 2009. MMWR Morb Mortal Wkly Rep.
2011;60:243-8.

[15] Collier PE, Blocker SH, Graff DM, Doyle P. Cardiac tamponade
from central venous catheters. Am J Surg 1998;176(2):212-14.

[16] Cathcart-Rake WF1, Mowery WE. Intrapericardial infusion of
5-fluorouracil. An unusual complication of a Hickman
catheter.. Cancer. 1991;67(3):735-7.

[17] Herts Brian R, O’Malley Charles M, Wirth Susan L,

Lieber Michael L. Power injection of contrast media using
central venous catheters feasibility, safety, and efficacy. Am J
Roentgenol 2001;176:447-53. doi:10.2214/ajr.176.2.1760447.


http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0009
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0010
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0011
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0011
https://doi.org/10.1177/0885066618795126
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0013
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0014
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0015
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0016
http://refhub.elsevier.com/S1930-0433(19)30323-1/sbref0016
https://doi.org/10.2214/ajr.176.2.1760447

	Unusual intravascular complication of right internal jugular vein catheter piercing the SVC into the pericardium: Case report
	 Introduction 
	 Case report
	 Discussion 
	 Conclusion
	 References


