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CASE REPORT

Early diagnosis and treatment management with USGina
patient who developed unilateral diaphragmatic paralysis after
interscalene block

Interskalen blok sonrasi tek tarafl diyafram paralizisi gelisen hastada USG ile erken tani ve
tedavi yonetimi

Ziilfii CEVIK," © Deniz KARA, © Ayda TURKOZ®

Summary

Interscalene brachial plexus block is frequently used for anesthesia and analgesia in shoulder, clavicle, and humerus surgeries.
However, complications such as infection, hematoma, vascular injury, local anesthetic toxicity, nerve damage, total spinal
anesthesia, diaphragmatic paralysis, and Horner syndrome may occur after an interscalene block. In this case report, a case of
unilateral diaphragmatic paralysis that developed after an ultrasound-guided interscalene brachial plexus block for intraope-
rative and postoperative analgesia, which was rapidly diagnosed and treated bedside with ultrasound, is presented and dis-
cussed. We believe that ultrasound has become an indispensable means of monitoring anesthesia practice, both in peripheral
nerve block and in the diagnosis and treatment of complications, in recent years.
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Ozet

interskalen brakiyal pleksus blogu, omuz, klavikula ve humerus ameliyatlarinda anestezi ve analjezi amaciyla sikca
kullanilmaktadir. Ancak, interskalen blok sonrasi enfeksiyon, hematom, vaskiler yaralanma, lokal anestezik toksisitesi, sinir
hasari, total spinal anestezi, diyafram paralizisi ve Horner sendromu goriilebilmektedir. Bu olgu sunumunda, intraoperatif ve
postoperatif analjezi amaciyla ultrason rehberliginde yapilan interskalen brakiyal pleksus blogu sonrasinda gelisen ve ultrason
ile hizla yatak basi tani ve tedavisi uygulanan tek tarafli diyafram paralizisi olgusu, literatiir esliginde sunularak tartisiimistir.
Son yillarda ultrasonun anestezi pratiginde, hem periferik sinir blogu uygulamalarinda hem de komplikasyonlarin erken tani
ve tedavisinde 6nemli bir yatak bagi monitdrizasyon yontemi oldugunu diisinmekteyiz.

Anahtar sozctkler: Diyafram paralizisi; frenik sinir palsi; interskalen brakiyal pleksus blogu; toraks ultrasonografisi.

Introduction due to the anatomical proximity of the application site
to the stellate ganglion, phrenic nerve, recurrent laryn-

Interscalene brachial plexus block is the most frequent-
geal nerve, spinal cord, subclavian artery, and pleura.”?

ly used peripheral nerve block method. It is used for
anesthesia and analgesia in shoulder, clavicle, and hu-

merus surgeries.! The advantages, arising from the fact In spite of varied local anesthetic volume/concentration
that it is an effective anesthesia and analgesia method applications of different levels such as upper trunk/low-
that can reduce the amount of perioperative general er trunk, neurological complications such as paresthe-
anesthetics and opioids and decrease the duration of sia, numbness, and motor weakness are seen in three
hospital stay, make it a commonly used method." How- out of every 1000 cases,”*! and phrenic nerve palsy can
ever, major complications can often be encountered occur although the volume is reduced down to 5 ml.¥
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Unilateral diaphragmatic paralysis after interscalene block

Early recognition and treatment of complications
are necessary to prevent potentially fatal outcomes.
BIThe fact that ultrasonography is commonly used in
regional blocks, especially in recent years, helps de-
crease the major complications arising due to plexus
block and allows for correct follow-up and treatment
through a quick diagnosis at the bedside. Diaphrag-
matic ultrasound has been shown to have high sen-
sitivity (93%) and specificity (100%) in diagnosing
phrenic nerve dysfunction.

This case report aims to present and discuss a case
of unilateral diaphragmatic paralysis that devel-
oped after an ultrasound-guided interscalene bra-
chial plexus block for intraoperative and postop-
erative analgesia.

Case Report

A 37-year-old male patient, who was scheduled for
surgery due to a left clavicle fracture by the orthope-
dic clinic, applied to the anesthesia outpatient clinic
for preoperative evaluation. An interscalene block
was scheduled for general anesthesia and periop-
erative analgesia as an anesthesia method, with the
American Society of Anesthesiologists (ASA) risk of
1. An informed consent form was obtained from the
patient for general anesthesia and block application.
Preoperative intravenous (IV) 2 mg midazolam (Zola-
mid, Vem ilac) was administered to the patient. The
patient, who was taken to the operating room, was
monitored noninvasively in accordance with the ASA
standards. The patient, whose initial blood pressure,
heart rate, and oxygen saturation (SpO,) values were
normal, was intubated during anesthesia induction
with 100 mcg fentanyl (Fentaver, Haver), 200 mg pro-
pofol (Propofol, Polifarma), and 50 mg rocuronium
(Esmeron, Merck). The anesthesia maintenance of
the patient, to whom volume-controlled ventilation
was initiated so that end-tidal CO, was 33-35 mmHg,
was ensured with sevoflurane (Sevorane, AbbVie)
with a MAC (minimum alveolar concentration) of 1.5
and 0.2 mcg/kg/min IV remifentanil (Rentanil, Vem
ilac) infusion in an air/oxygen mixture.

The patient’s head was turned to the right, the arm
to be blocked was adducted, and the forearm was
flexed. The 8-12 MHz high-frequency linear probe
of the ultrasound device (GE Healthcare LOGIQ Vi-
sion Series) was guided at the cricoid cartilage level
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Figure 1.Increase in conjunctival congestion, ptosis, miosis.

from the midline to the lateral at the transverse
oblique plane, and the brachial plexus was revealed
at the interscalene groove level. A 50 mm 22G stim-
ulator needle (Stimuplex A, Braun) was advanced
to the left interscalene area by in-plane technique,
and a solution containing 10 ml 0.5% bupivacaine
(Buvicaine, Pollifarma) and 5 ml isotonic was inject-
ed by performing intermittent negative aspiration
to surround the brachial plexus. During the opera-
tion, sevoflurane was gradually reduced down to
a MAC of 0.5 and remifentanil to 0.05 mcg/kg/min
so that the heart rate and blood pressure remained
at normal values. The patient, whose vital signs re-
mained within normal limits during the operation
that lasted for two hours, was extubated by admin-
istering 150 mg sugammadex (Bridion, Merck) at
the end of the operation.

The congestion in the conjunctiva of the operated
side of the patient, who was taken to the postopera-
tive recovery room, was remarkable (Fig. 1), and the
patient stated that he had difficulty breathing. In his
vitals measured simultaneously, blood pressure and
heart rate were normal, but SpO, was 88%. There
was no crepitation or edema under the skin.

When we evaluated the plexus block, the VAS (Vi-
sual Analogue Scale) score was 0 (no pain), and the
Modified Bromage Scale score was 2 (neither shoul-
der abduction nor elbow flexion) in the motor func-
tion evaluation. The SpO, value of the patient, who
received oxygen support with a 5 It/min mask, was
observed to increase to 90%. In the bedside lung
ultrasound evaluation, when we placed the 2-8
MHz convex ultrasound probe at the anterior axil-
lary line, there was no left diaphragm movement in
the B-mode and no displacement in the M-mode
(Fig. 2) on the same side with deep inspiration. In
the portable chest radiography taken bedside, the
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Figure 2. M-mode diaphragm ultrasound image.

Figure 3. Preoperative and postoperative PA chest radiography.

left diaphragm was displaced 2 cm towards the
cephalad compared to the preoperative chest radi-
ography (Fig. 3). As the patient’s respiratory distress
could not be relieved with low-flow oxygen sup-
port, it was switched to a high-flow nasal cannula
(Precision Flow Hi-VNI, Vapotherm). After the SpO,
value of the patient, who was followed up for one
and a half hours under 40% oxygen support at 15
It/min, increased above 94%, a movement of 1 cm
in the diaphragm in the M-mode was detected in
the ultrasound imaging performed again (Fig. 4).

The respiration of the patient, for whom high-flow
oxygen support was switched to low-flow 2 It/min
oxygen support, was observed to improve after 2
hours of PACU (Post-Anesthetic Care Unit) monitor-
ing. Oxygen therapy was terminated when the left
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Figure 4. M-mode diaphragm ultrasound image.

diaphragm movement was seen to return to normal
in the lung ultrasound repeated one hour later. The
patient, whose SpO, value was 98% at room air, was
transferred to the service with a VAS score of 0 and a
Modified Bromage Score of 1.

Discussion

Our patient, who reported that he could not
breathe comfortably in the recovery room, had no
smoking history, and his preoperative physiologi-
cal health score was normal. First of all, we aimed
to eliminate pneumothorax and/or phrenic nerve
palsy in the differential diagnosis, as no airway-re-
lated complication developed during awakening.
In the first 5 minutes, we detected 100% diaphrag-
matic paralysis with ultrasound performed at the
bedside.
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Unilateral diaphragmatic paralysis after interscalene block

Infection, hematoma, vascular injury, local anes-
thetic toxicity, nerve damage, total spinal anesthe-
sia, diaphragm paralysis, and Horner syndrome may
occur after interscalene block.” The incidence of
diaphragmatic paralysis is reported as 1-60% in vari-
ous sources.®? When the interscalene block is per-
formed using the landmark technique and high vol-
ume is used, phrenic nerve damage occurs as a mild
to moderate complication in almost all cases.’” How-
ever, as permanent phrenic nerve injury cases have
been reported, albeit rarely, in the literatiire,"” and
as this damage might cause mortality due to acute
respiratory distress, this issue must be addressed
more elaborately.

Three principal causes in the etiology of phrenic nerve
damage are stated to be the volume of the local anes-
thetic, anatomical proximity to the phrenic nerve, and
nerve injury.'” Reducing the volume of the local an-
esthetic can reduce the incidence from 92% to 2%.""
Another reason is anatomical proximity. At the level
of the cricoid cartilage, the phrenic nerve is located 2
mm from the brachial plexus and then moves 3 mm
further away with every 1 cm.' Therefore, blocks
made at the cricoid level have a higher incidence of
nerve damage than those made at lower levels. In
their studies, Weismann et al.'? reported the rate of
phrenic nerve palsy as 43% in the interscalene group
and 21% in the suprascapular group.

We applied the interscalene block to our patient with
ultrasound, which has become a part of our routine
practice. We used low volume and low concentration
local anesthetics to reduce the risk of block-related
complications. However, probably because we ap-
plied the block from the upper trunk, the spread to
the adjacent tissue could not be prevented. Red-
ness in the eyes, drooping of the eyelid (Horner syn-
drome), and diaphragm paralysis developed.

The most frequent symptom after diaphragmatic
paralysis is dyspnea.® In emergencies characterized
by dyspnea, respiratory causes such as pneumotho-
rax and pulmonary embolism, cardiac causes such
as acute coronary syndrome, and circulatory causes
such as anaphylaxis should be evaluated in the dif-
ferential diagnosis. With bedside ultrasound, we can
diagnose possible complications and also make the
differential diagnosis of other etiologic causes quick-
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ly.In our case, the diagnosis was made within the first
5 minutes in the recovery room with the help of lung
ultrasound, and treatment was started immediately.

The sensitivity and specificity of lung ultrasound in di-
agnosing diaphragm dysfunction are close to 100%.
®IThe assessment of phrenic nerve palsy using ultra-
sound relies on visualizing the diaphragm and quan-
tifying the magnitude and direction of its movement
with respiration. The most common method involves
placing a 3- to 5-MHz curved array transducer inferior
to the costal margin and in a longitudinal parasagittal
orientation in the anterior axillary line on the left or
in the midclavicular line on the right. The ultrasound
beam is directed medially and cephalad to visualize
the posterior third of the hemidiaphragm by using
either the spleen or the liver as an acoustic window
in a two-dimensional B-mode, where the diaphragm
appears hyperechoic (white) and linear. M-mode can
then be used to quantify the amount of displacement
or lack thereof during a normal respiratory cycle."
While a decrease of 25-75% is observed in caudal
movement during the sniff test in partial paralysis, a
decrease of 75% in caudal movement or paradoxical
movement of the diaphragm toward the cephalad
can be seen in complete paralysis."® In our patient,
there was no diaphragm movement in M-mode. His
breathing was relieved with the high-flow nasal can-
nula. When we reevaluated our patient, whose respi-
ratory distress regressed and oxygen need decreased
after his 1.5 hours of follow-up, with ultrasound in M-
mode, we saw a displacement movement of 1 cm in
the diaphragm.

As a result, bedside ultrasonography provided non-
invasive diaphragm imaging with high sensitivity
and specificity, while also providing the opportunity
to use a high-flow nasal cannula.

Authorship Contributions: Concept - ZC, DK, AT; Design
-ZC, DK, AT; Supervision - ZC, DK, AT; Resource - ZC, DK;
Materials - ZC, DK; Data collection and/or processing -
ZC, DK; Analysis and/or interpretation - AT; Literature
review - ZC, DK; Writing - ZC, DK; Critical review - AT.

Conflict-of-interest issues regarding the authorship or
article: None declared.

Informed Consent: Written informed consent was ob-
tained from patients who participated in this study.

Use of Al for Writing Assistance: Not declared.

Peer-rewiew: Externally peer-reviewed.

279



References

1.

280

Fredrickson MJ, Krishnan S, Chen CY. Postoperative analge-
sia for shoulder surgery: A critical appraisal and review of
current techniques. Anaesthesia 2010;65:608-24. [CrossRef]
Urmey WF, Talts KH, Sharrock NE. One hundred percent
incidence of hemidiaphragmatic paresis associated with
interscalene brachial plexus anesthesia as diagnosed by
ultrasonography. Anesth Analg 1991;72:498-503. [CrossRef]
Sites BD, Taenzer AH, Herrick MD, Gilloon C, Antonakakis J,
Richins J, et al. Incidence of local anesthetic systemic tox-
icity and postoperative neurologic symptoms associated
with 12,668 ultrasound-guided nerve blocks: An analysis
from a prospective clinical registry. Reg Anesth Pain Med
2012;37:478-82. [CrossRef]

Lee JH, Cho SH, Kim SH, Chae WS, Jin HC, Lee JS, et al. Ropi-
vacaine for ultrasound-guided interscalene block: 5 mL
provides similar analgesia but less phrenic nerve paralysis
than 10 mL. Can J Anaesth 2011;58:1001-6. [CrossRef]

Doyle MP, McCarty JP, Lazzara AA. Case study of phren-
ic nerve paralysis: “I can't breathe!” J Emerg Med
2020;58:€237-41. [CrossRef]

Boon AJ, Sekiguchi H, Harper CJ, Strommen JA, Ghah-
farokhi LS, Watson JC, et al. Sensitivity and specificity of
diagnostic ultrasound in the diagnosis of phrenic neuropa-
thy. Neurology 2014;83:1264-70. [CrossRef]

Tetzlaff JE, Yoon HJ, Dilger J, Brems J. Subdural anesthesia
as a complication of an interscalene brachial plexus block.

10.

11.

12.

13.

AGRI

Case report. Reg Anesth 1994;19:357-9.

Kayerker UM, Dick MM. Phrenic nerve paralysis follow-
ing interscalene brachial plexus block. Anesth Analg
1983;62:536—7. [CrossRef]

Knoblanche GE. The incidence and aetiology of phrenic
nerve blockade associated with supraclavicular brachial
plexus block. Anaesth Intensive Care 1979;7:346-9. [CrossRef]
El-Boghdadly K, Chin KJ, Chan VWS. Phrenic nerve palsy
and regional anesthesia for shoulder surgery: Anatomical,
physiologic, and clinical considerations. Anesthesiology
2017;127:173-91. [CrossRef]

Stundner O, Meissnitzer M, Brummett CM, Moser S,
Forstner R, Kokofer A, et al. Comparison of tissue distri-
bution, phrenic nerve involvement, and epidural spread
in standard- vs low-volume ultrasound-guided intersca-
lene plexus block using contrast magnetic resonance
imaging: A randomized, controlled trial. Br J Anaesth
2016;116:405-12. [CrossRef]

WiesmannT, Feldmann C, Miiller HH, Nentwig L, Beermann
A, El-Zayat BF, et al. Phrenic palsy and analgesic qual-
ity of continuous supraclavicular vs. interscalene plexus
blocks after shoulder surgery. Acta Anaesthesiol Scand
2016;60:1142-51. [CrossRef]

Canbaz S, Turgut N, Halici U, Balci K, Ege T, Duran E. Elec-
trophysiological evaluation of phrenic nerve injury during
cardiac surgery--a prospective, controlled, clinical study.
BMC Surg 2004;4:2. [CrossRef]

OCTOBER 2024


https://doi.org/10.1111/j.1365-2044.2009.06231.x
https://doi.org/10.1213/00000539-199104000-00014
https://doi.org/10.1097/AAP.0b013e31825cb3d6
https://doi.org/10.1007/s12630-011-9568-5
https://doi.org/10.1016/j.jemermed.2020.03.023
https://doi.org/10.1212/WNL.0000000000000841
https://doi.org/10.1213/00000539-198305000-00014
https://doi.org/10.1177/0310057X7900700406
https://doi.org/10.1097/ALN.0000000000001668
https://doi.org/10.1093/bja/aev550
https://doi.org/10.1111/aas.12732
https://doi.org/10.1186/1471-2482-4-2

