Olgu Sunumu (Case Report)

Brachial Plexus Injury After Internal Juguler Vein Catheterization

Internal Jugiiler Ven Kateterizasyonu Sonrasi Brakiyal Pleksus Yaralanmast
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Ozet

Santral vendz kateterler genellikle hem akut hem de kronik bébrek yetmezligi hastaliginda hemodiyalize ihtiyag duyan iiremik hastalar igin bir vaskiiler
erisim olarak kullanilir. Farkli lokasyonlar arasinda, kateter igin en gok tercih edilen erisim, daha az yan etkisinden dolay1 internal juguler vendir (IJV).
Burada perkiitan 1JV kateterizasyonunun bir komplikasyonu olarak brakiyal pleksus yaralanmasi olgusunu sunuyoruz. 25 yasindaki gebe bir kadinda lupus
nefritine bagli akut bobrek yetmezligi gelistikten sonra; lupus alevlenmesi ve hastadaki komplikasyonlar nedeniyle gebelik sonlandirildi ve hemodiyaliz
tedavisi uygulandi. 1]V kateterinin yerlestirilmesinden sonra brakiyal pleksus hasart meydana geldi. Yeterli deneyime sahip olundugunda, IJV kaniilasyonu
giivenli bir prosediirdiir. Kateterizasyon sonrasi ipsilateral iist ekstremite hareketlerinde giigsiizliik gelisirse, klinisyenlerin brakiyal pleksus yaralanmasidan
sliphelenmesi gerekir.

Anahtar Kelimeler: Brakiyal pleksus zedelenmesi, internal juguler ven, Sistemik lupus eritematozus

Abstract

Central venous catheters are often used as a vascular access for uremic patients who need hemodialysis in both acute and chronic renal failure disease.
Among different locations, the most preferable access for catheter is internal jugular vein (IJV) due to its less adverse effects. Herein, we present case of
brachial plexus injuries (BPI) as a complication of percutaneous 1JV catheterization. After the development of acute renal failure due to lupus nephritis in
a 25-years-old pregnant woman; lupus exacerbation and pregnancy terminated due to complications in the patient and hemodialysis treatment was applied.
BPI occurred after the insertion of 1JV catheter. IJV catheterization is safe procedure, when have enough experience. If weakness develops in ipsilateral
upper extremity movements after catheterization, clinicians should be suspected of BPIL.
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INTRODUCTION

Critically ill patients often require renal replacement
therapy (RRT) presence of severe electrolyte derangements,
uremia, acidemia, and hypervolemia. Urgent vascular access
for acute dialysis indication requires the placement of a dual
lumen temporary hemodialysis (HD) catheter in a large cent-
ral vein. The cannulation of the vascular access was originally
described by English et al. and they suggested IJV safer than
subclavian, femoral, or antecubital veins in 1969 (1). IJV can-
nulation is also attempted to obtain central venous access for
hemodynamic monitoring (such as central venous pressure),
long-term administration of fluids, total parenteral nutrition,
antibiotics, chemotherapy medications commonly (2). The
success rate of IJV cannulation procedure is about 90% in
literature (3). Safe puncture of the IJV is achieved by using
anatomical landmarks on the skin's surface and thus passing
the needle along the anticipated line of the vein (4). Comp-
lications for IJV cannulation include carotid artery perfora-
tion, hematoma, BPI, pneumothorax, and hemothorax (5).
Perforation of the IJV for placement of a central venous cat-
heter carries the risk of complications in approximately %
5-10 of patients (6).

In this case report, we described a case of BPI after the
IJV cannulation in patients.

CASE

A 25-years-old woman was hospitalized at the 14th week
of her pregnancy due to hyperemesis gravidarum. She had a
history of deep vein thrombosis 14 years ago and cerebrovas-
cular occlusive disease 12 years ago. She was also diagnosed
with antiphospholipid antibody syndrome and systemic lu-
pus erythematosus (SLE). The patient had a history of twi-
ce spontaneous abortion. In physical examination; she was
dyspneic, tachycardic (heart rate 121 pm), her blood pressure
was 100/60 mmHg, breath sounds were normal, no pretibi-
al edema. Her nausea improved after intravenous hydration.
Acute renal failure and dyspnea developed in the patient's
during follow-up. Laboratory results showed that patient
had C3: 67 mg/dL (RR 79-152), C4: 8 mg/dL (RR 16-38) ,
ANA:1/100 positive (cytoplasmic staining was positive with
a homogeneous and granular pattern), Anti-ds DNA: 23.18
IU/mL (negative) (RR 0-100 ), ANCA: negative, Anticardio-
lipin IgM: 2 U/ml (RR 0-12) Anticardiolipin IgG: 4U/ml (RR
0-12), antiphosphatidylserine IgM <2RU/ml (RR 0-12) ,an-
tiphosphatidylserine IgA <2RU/ml (RR 0-12), antiphospha-
tidylserine IgG <2 RU/ml (RR 0-12), anti-beta 2-glycoprote-
in IgA: 14 RU/ml (RR 0-20 ), anti-beta 2-glycoprotein IgG:
3 RU/ml (RR 0-20 ), anti-beta 2-glycoprotein IgM: 9 RU/
ml (RR 0-20), lupus anticoagulant (ratio):2.62 (RR 0.8-1.2),
vitamin B12: 402 pg/mL (RR 197-771 ), folic acid> 20 ng/
mL (RR 3.89-26.8), Creatinine: 3.67 mg/dL (basal creatini-

ne value: 0.68) (RR 0.5-0.9), BUN: 45 mg/dL (Previous level
of BUN was 6,9) (RR 6-20), Ca: 8.95 mg/dL (RR 8.6-10.2),
Phosphorus: 7.23 mg/dL (RR 2.5-4.5), Mg: 0.93 mmol/L (RR
0.66-1.07), Na: 136 mmol/L (RR 136-145), Cl: 99 mmol/L
(RR 98-107), K: 4.96 mmol/L (RR 3.5-5.1), Hemoglobin: 9
g/dL (RR 12-16), Platelet: 55.000/uL (RR 130.000-400.000),
WBC: 6.52/uL (RR 4.8-10.7), APTT: 25.1 s (25-36), PT: 10.6
s (8.8-14), INR: 0.86 (0.8-1.2).

After clinical deterioration, pregnancy was terminated
considering SLE exacerbation. After uremic symptoms, he-
moptysis and hypervolemia, hemodialysis was started throu-
gh right femoral venous catheter. Pulse intravenous cyclop-
hosphamide and lgram daily intravenous pulse metilpred-
nisolone treatment was given for 3 days to the patient after
considering SLE exacerbation.

Computerized tomography (CT) of thorax was revealed
alveolar hemorrhage. Pulse oxygen saturation levels decrea-
sed and she was transferred to intensive care unit (ICU). In
ICU, metabolic acidosis was developed and the patient has
been intubated for mechanical ventilation. Her femoral ve-
nous catheter removed and right temporary IJV cannulation
was inserted. After the insertion of the right IJV cannulation,
the patient was developed weakness in the right upper limb.
Cranial CT and cranial magnetic resonance imaging (MRI)
were performed. In cranial CT: No acute pathology, Diftusi-
on Cranial MRI: No acute pathology and Cervical vertebra
MRI: No pathology. No pathology was detected in the right
upper extremity Doppler ultrasonography (USG). After the
observation of alveolar hemorrhage regression, the patient
was extubated and patient has been transferred to nephro-
logy department. In nephrology department, physical exami-
nation showed that right arm and front arm had 4/5 muscle
power, right hand had 0/5 muscle power (Figure 1).

Electromyography (EMG) was performed with the sus-
picion of brachial plexus damage during jugular insertion in
intensive care. EMG results was compatible with right brac-
hial plexopathy interpretation (Figure 2).

In this EMG; in the sensory study, the right median and
ulnar sensory nerve action potential (SNAP) amplitudes
were obtained significantly lower than the left. In sensory
study, right median and ulnar motor low compound muscle
action potential (CMAP) amplitudes were obtained, radial
motor response could not be obtained. In motor conduction
study, musculocutaneous nerve with Erb point stimulation
CMAP amplitude are extremely low on the left and normal
limits on the right. In needle EMG, denervation potentials
were obtained in the muscles examined in the upper right
and diffuse neurogenic lesion findings were obtained. Conc-
lusion: These findings were evaluated to be compatible with
right brachial plexopathy

KSU Medical Journal 2022;17(1): 212-215

PAK]

KSU Tip Fak Der 2022;17(1): 212-215



GUNDOGDU et al.

e

Hea. sue Latemay | Peak Ampl | Destamce | Vebooiy
T

| ol Tl [

77 ) ) W

193] 5] 2] 61,5

1.90] 23] [X]] %0.0]

THl TEal (1) B— W

RMEDIAN - APB: PROKSIMAL UYARIMA YANIT YOK

R RADIAL - EIP: Yanit yok

Figure 2: In this EMG; In the sensory study, the right median and ulnar sensory nerve action potential (SNAP) amplitudes
were obtained significantly lower than the left. In sensory study, right median and ulnar motor low compound muscle action
potential (CMAP) amplitudes were obtained, radial motor response could not be obtained. In motor conduction study, mus-
culocutaneous nerve with Erb point stimulation CMAP amplitude are extremely low on the left and normal limits on the ri-
ght. In needle EMG, denervation potentials were obtained in the muscles examined in the upper right and diffuse neurogenic
lesion findings were obtained. Conclusion: These findings were evaluated to be compatible with right brachial plexopathy.

DISCUSSION

The use of doppler ultrasonography to assist cannulation
of the IJV was reported as early as 1984, after that the ultra-
sound method has compared favorably with the landmark te-
chnique in all studies (7). It has been shown that performing
catheterization through the IJV under ultrasonographic gui-
dance may cause a decrease in complication rates (4,6,8-12).
Carotid artery puncture is the most common complication
associated with landmark-guided IJV catheterization. IJV

has located in proximity to several nerves in the neck. This
location may explain why the majority of neurological comp-
lications have been associated with IJV cannulation in lite-
rature (13). The list of neurological damage after IJV cannu-
lation has been reported; lesions of the cervical sympathetic
chain, brachial plexopathies, phrenic or recurrent nerve pal-
sies, cerebral damage following venous air embolism, carotid
artery embolism or obstruction, lesions of the IX, X, XI, and
XII cranial nerves by local hematoma compression (13-15).
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BPI is a severe nerve injury of the extremities, resulting in
functional dysfunction of the upper limb (16). Etiologies of
BPI including; severe traumatic neck injury, vehicular acci-
dent accounts for >90% of cases, industrial trauma deliberate
as in tumor surgery involving nerve roots (17-19). Diagnosis
of BPI consist of; physical examination, EMG Myelography,
CT-myelography and MRI (17,20,21).

There is no specific treatment for BPI. Improvement in
treatment may take up to 6 months in some patients, whereas
in some patients may be resistant to treatment (22-24).

Delayed diagnosis may lead to a worsened prognosis in
patients with brachial plexus palsy, physicians should exerci-
se vigilance to detect and manage early the potentially seri-
ous and fatal complications of brachial nerve injury.

CONCLUSION

IJV without USG guidance may lead to complications in
patients who need acute dialysis. Therefore, in patients requ-
iring emergency vascular access, it should be performed by
experienced staff, as much as possible, with imaging. If there
are weakness, numbness, loss of sensation, pain, loss of mo-
vement in the upper extremity after catheterization; should
take into consideration for BPL

Informed Consent: Written informed consent was obtai-
ned from the patient who participated in this case.

Conflict of Interest: The authors have no conflict of in-
terest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contribution rate: The authors declare that they
have contributed equally to the study

REFERENCES

1. Onuigbo MAC, Agbasi N, Sarki B, Khan S, Wahlberg K. Pseu-
do-arterial Temporary Hemodialysis Catheter Placement in the
Left Internal Jugular Vein Ipsilateral to a Preexisting Brachi-
o-axillary Arteriovenous Graft. Indian Journal of Nephrology.
2020;30(1):29.

2. Turker G, Kaya FN, Gurbet A, Aksu H, Erdogan C, Atlas A. In-
ternal jugular vein cannulation: an ultrasound-guided technique
versus a landmark-guided technique. Clinics. 2009;64(10):989-
992

3. Cubhaci B, Khoury P, Chvala R. Transverse cervical artery pseu-
doaneurysm: a rare complication of internal jugular vein can-
nulation. American journal of nephrology. 2000;20(6):476-482.

4. Karakitsos D, Labropoulos N, De Groot E, Patrianakos AP, Kou-
raklis G, Poularas J et al. Real-time ultrasound-guided cathete-
risation of the internal jugular vein: a prospective comparison
with the landmark technique in critical care patients. Critical
Care. 2006;10(6):1-8.

5. Leung J, Duffy M, Finckh A. Real-time ultrasonographicall-
y-guided internal jugular vein catheterization in the emergency
department increases success rates and reduces complications: a
randomized, prospective study. Annals of emergency medicine.
2006;48(5):540-547

6. Mey U, Glasmacher A, Hahn C, Gorschliiter M, Ziske C, Mer-
gelsberg M et al. Evaluation of an ultrasound-guided technique
for central venous access via the internal jugular vein in 493 pa-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

tients. Supportive care in cancer. 2003;11(3):148-155

Denys BG, Uretsky BE, Reddy PS. Ultrasound-assisted can-
nulation of the internal jugular vein. A prospective compari-
son to the external landmark-guided technique. Circulation.
1993;87(5):1557-562

Hrics P, Wilber S, Blanda MP, Gallo U. Ultrasound-assisted
internal jugular vein catheterization in the ED. The American
journal of emergency medicine. 1998;16(4):401-403

Slama M, Novara A, Safavian A, Ossart M, Safar M, Fagon
J-Y. Improvement of internal jugular vein cannulation using
an ultrasound-guided technique. Intensive care medicine.
1997;23(8):916-919

Stone MB, Nagdev A, Murphy MC, Sisson CA. Ultrasound
detection of guidewire position during central venous cat-
heterization. The American journal of emergency medicine.
2010;28(1):82-84

Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF. Ultra-
sound guidance versus anatomical landmarks for internal ju-
gular vein catheterization. Cochrane Database of Systematic
Reviews. 2015(1).

Shin H-J, Na H-S, Koh W-U, Ro Y-J, Lee J-M, Choi Y-J et al.
Complications in internal jugular vs subclavian ultrasound-gu-
ided central venous catheterization: a comparative randomized
trial. Intensive care medicine. 2019;45(7):968-976

Defalque R]J, Fletcher MV. Neurological complications of cent-
ral venous cannulation. Journal of Parenteral and Enteral Nutri-
tion. 1988;12(4):406-409

Briscoe C, Bushman ], McDonald W. Extensive neurological da-
mage after cannulation of internal jugular vein. British medical
journal. 1974;1(5903):314.

Garcia EG, Wijdicks EF, Younge BR. Neurologic complications
associated with internal jugular vein cannulation in critically ill
patients: a prospective study. Neurology. 1994;44(5):951-952
Yoshikawa T, Hayashi N, Yamamoto S, Tajiri Y, Yoshioka N, Ma-
sumotoT et al. Brachial plexus injury: clinical manifestations,
conventional imaging findings, and the latest imaging tech-
niques. Radiographics. 2006;26(suppl_1):133-143.

Thatte MR, Babhulkar S, Hiremath A. Brachial plexus injury in
adults: Diagnosis and surgical treatment strategies. Annals of
Indian Academy of Neurology. 2013;16(1):26.

Ferrante MA. Brachial plexopathies: classification, causes, and
consequences. Muscle & Nerve: Official Journal of the Ameri-
can Association of Electrodiagnostic Medicine. 2004;30(5):547-
568.

Kaiser R, Waldauf P, Ullas G, Krajcova A. Epidemiology, etio-
logy, and types of severe adult brachial plexus injuries requiring
surgical repair: systematic review and meta-analysis. Neurosur-
gical review. 2020;43(2):443452

Chanlalit C, Vipulakorn K, Jiraruttanapochai K, Mairiang
E, Chowcheun P. Value of clinical findings, electrodiagnosis
and magnetic resonance imaging in the diagnosis of root le-
sions in traumatic brachial plexus injuries. ] Med Assoc Thai.
2005;88(1):66-70.

Ochi M, Tkuta Y, Watanabe M, KIMOR K, Itoh K. The diagnos-
tic value of MRI in traumatic brachial plexus injury. Journal of
Hand Surgery. 1994;19(1):55-59.

Unla y, Velioglu Y, Kogak H, Becit N, Ceviz M. Brachial plexus
injury following median sternotomy. Interactive cardiovascular
and thoracic surgery. 2007;6(2):235-237

Narakas A. The treatment of brachial plexus injuries. Internati-
onal orthopaedics. 1985;9(1):29-36.

Nagano A. Treatment of brachial plexus injury. Journal of Ort-
hopaedic Science. 1998;3(1):71-80.

KSU Medical Journal 2022;17(1): 212-215

215

KSU Tip Fak Der 2022;17(1): 212-215



