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EMERGENCY CONDITIONS IN THE PATIENTS
WITH MYASTHENIA GRAVIS. CLINICAL CASE OF COMPLICATED
COURSE OF GENERALIZED MYASTHENIA GRAVIS AFTER
THYMTHYMOMECTOMY

Summary. Myasthenic crisis may be defined as respiratory failure or delayed extubation after surgical treatment for
more than 24 hours resulting from myasthenic weakness. Myasthenic crisis results from weakness of upper airway
muscles leading to obstruction and aspiration, weakness of respiratory muscles leading to reduced tidal volumes,
or weakness of both muscle groups. About 1/5 of patients with myasthenia gravis experience crisis, usually within
the first year of illness. Over the last four decades, prognosis from myasthenic crisis has dramatically improved
from a mortality rate of 75 % to the current rate of less than 5 %. Myasthenic crisis should not be fatal, as long as
patients receive timely respiratory support and appropriate immunotherapy to reduce myasthenic weakness of the
respiratory muscles. In the last years there are more reports about the development of urgent conditions in patients
with myasthenia gravis in the early postoperative period after thymectomy. Long-term follow-up monitoring for the
study effects of thymectomy in patients with myasthenia gravis, conducted in the department of thoracic surgery
of State Institution «Institute of General and Emergency Surgery named after V.T. Zaitsev of National Academy
of Medical Sciences of Ukraine» showed that the incidence of early postoperative myasthenic crisis amounted
9.2—12.3 % of cases and was associated with the degree of compensation of bulbar and respiratory disorders be-
fore the surgery. This reflects the importance of an adequate selection of the dose of anticholinesterase drugs in the
preoperative stage for effective compensation neurosomatic disorders and favorable postoperative prognosis. As an
example, the complicated course of generalized myasthenia gravis after thymthymomectomy was described.

Myasthenic crisis may be defined as respiratory fail-
ure or delayed extubation after surgical treatment for
more than 24 hours resulting from myasthenic weakness.
Myasthenic crisis results from weakness of upper airway
muscles leading to obstruction and aspiration, weakness
of respiratory muscles leading to reduced tidal volumes,
or from weakness of both muscle groups [1—5].

About one-fifth of patients with myasthenia gravis
experience crisis, usually within the first year of illness.
Over the last four decades, prognosis from myasthenic
crisis has dramatically improved from a mortality rate of
75 % to the current rate of less than 5 %. Common pre-
cipitating factors for myasthenic crisis include respirato-
ry infections, aspiration, sepsis, surgical procedures, rap-
id tapering of immune modulation, beginning treatment
with corticosteroids, exposure to drugs that may increase
myasthenic weakness, and pregnancy. Myasthenic cri-
sis should not be fatal, as long as patients receive timely
respiratory support and appropriate immunotherapy to
reduce myasthenic weakness of the upper airway and re-
spiratory muscles [1, 2].

Emergency conditions in myasthenia gravis are di-
vided into:

— myasthenic crisis;

— cholinergic crisis;

— mixed crisis.

Myasthenic crisis is suddenly developed critical con-
dition in patients with myasthenia, which shows not only
quantitative but also a qualitative change in the nature
of the process. Pathogenesis of crisis due not only to a
decrease in the density of cholinergic receptors of post-
synaptic membrane as a result of complement-mediated
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destruction of them. But with a change in the functional
state of the remaining receptors and ion channels [1].

Initially, breathing becomes frequent, shallow, with
the inclusion of accessory muscles, and then — a rare,
intermittent. Further the phenomenon of hypoxia is de-
veloped. Join anxiety and agitation. Develop motor rest-
lessness, followed by a full stop breathing, confusion and
loss of consciousness. Violation of cardiovascular activity
at the time of crisis is expressed in increased heart rate to
150—180 per minute and an increase in blood pressure
[1-4].

Severe generalized myasthenic crisis manifested
varying levels of loss of consciousness, severe bulbar di-
sorders increasing respiratory failure, severe weakness of
the skeletal muscles. Respiratory disorders are progress-
ing for hours, sometimes — minutes. In the future, the
pressure is reduced; the pulse becomes tense at first, then
arrhythmic, rare, filamentary. Amplify vegetative symp-
toms — salivation, sweating. At the extreme gravity of the
loss of consciousness is accompanied by involuntary uri-
nation and defecation [1—3].

Cholinergic crisis is a state that has a special mecha-
nism for the development, due to excessive activation of
the nicotinic cholinergic and muscarinic receptors due
to an overdose of anticholinesterase drugs (ACED). This
type of crisis, along with the development of generalized
muscle weakness, is formed the whole complex by cho-
linergic effects [1, 3—5].

At the core of the motor and autonomic disorders
in cholinergic crisis lies postsynaptic membrane hyper-
polarization and cholinergic receptor desensitization,
which is associated with severe blockage of acetylcho-
line and consequent excessive entering of acetylcholine
to receptors of the postsynaptic membrane. Cholinergic
crises are rare (3 % of patients) and develop more slowly
than myasthenic crisis. In all cases, the appearance of
them is associated with an overdose of ACED [1—4].

Within a day or a few days, the condition of patients
becomes severe, increases weakness and fatigue, the pa-
tient needs to use ACED more often than has been rec-
ommended by a doctor, appear some signs of cholinergic
poisoning, and then, after another injection or enteral
receiving ACED (at the height of their actions — usually
through 30—40 minutes), develops the picture of crisis is
simulating myasthenic disorders [1, 2].

Mixed crisis occurs most frequently in clinical prac-
tice. The difficulty of its diagnosis lies in the fact that it
combines all of the clinical features of myasthenic and
cholinergic crisis described above. This is the worst ver-
sion of vital disorders in patients with myasthenia gravis
[1—4].

On the one hand, the patient needs immediate re-
ception of ACED and on the other — it cannot toler-
ate the drugs and his condition is deteriorating to the
background of their application. A thorough analysis
of patients with mixed crisis showed that 25 % of them
had already identified myasthenic and cholinergic crisis
[1-5].

In the last years there are more reports about the
development of urgent conditions in patients with my-
asthenia gravis in the early postoperative period after

thymectomy. Long-term follow-up monitoring for the
study effects of thymectomy in patients with myasthenia
gravis, conducted in the department of thoracic surgery
of State Institution «Institute of General and Emergency
Surgery named after V.T. Zaitsev of National Academy
of Medical Sciences of Ukraine» showed that the inci-
dence of early postoperative myasthenic crisis amounted
9.2—12.3 % of cases and was associated with the degree
of compensation of bulbar and respiratory disorders be-
fore the surgery. This reflects the importance of an ade-
quate selection of the dose of ACED in the preoperative
stage for effective compensation neurosomatic disorders
and favorable postoperative prognosis [5, 6].

Also has been featured greater effectiveness of thym-
ectomy in terms of myasthenic disorders remission in
patients with onset before 40 years and without thymoma
(in 46.2 % of cases). At the same time, the frequency of
remission myasthenia gravis combined with thymoma
after removal of the tumor did not exceed 34.1 % [3].

Herewith insufficient effect or absence of remission
with the necessity of continuous use of corticosteroids
and ACED after surgery in patients occurs much more
frequently (82 %) compared with patients without thy-
moma (29 %). Severe myasthenic crises occurred more
frequently in patients with generalized myasthenia and
crises mild and moderate — at the local forms of the di-
sease [5, 6].

One of the causes of myasthenic crisis in the post-
operative period can be traumatization of operational
substrate, which leads to an increase in symptoms of my-
asthenia gravis and, ultimately, the development of my-
asthenic crisis. Another cause of emergency conditions
in the postoperative period is considered a sharp decrease
in the number of acetylcholine receptors because of their
massive attack by autoantibodies [5, 6].

As an example of a complicated course of genera-
lized myasthenia gravis after thymthymomectomy, we
describe the following observation.

Patient K. 57 years old, was admitted to the depart-
ment of thoracic surgery of State Institution «Institute of
General and Emergency Surgery named after V.T. Zait-
sev of National Academy of Medical Sciences of Ukraine»
with complaints of periodically weakness in the muscles
of the shoulder, double vision, fatigue. These complaints
were noted over the past year, increasing after physi-
cal activity and stressful situation. The patient was exa-
mined and treated by a neurologist on a residence, took
metabolic therapy, which has led to a temporary positive
effect. When conducting electroneuromyography, infor-
mation about violation of neuromuscular transmission
has not been identified. After computed tomography
scan of mediastinum thymoma was found (dimensions
25 %49 x 50 mm).

During clinical neurological examination of the pa-
tient a transient diplopia, diffuses decrease in the muscle
tone, more pronounced in the upper extremities, and re-
duced muscle strength in the upper extremities to 3.5—4
points, in the lower extremities — to 4 points was found.
It is corresponding to II functional class according to the
classification of The Myasthenia Gravis Foundation of
America (MGEFA, 2001). The test with neostigmine was
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Table 1. Dynamics of the immune status of patients with myasthenia before and after thymthymomectomy

Indicators Before thymthymomectomy | After thymthymomectomy The norm
Lymphocytes, 10° cells/I 1.0 0.7 1.3-3.5
CD2, % 33 25 20-30
CD3, % 45 39 40-60
CD4, % 25 30 30-40
CD8, % 20 9 15-20
Immunoregulatory index, % 1.3 3.3 2-3
CIC 215 135 50-100
Lymphocyte toxicity, % 67 62 10-30
Phagocytic index (in 30 min), % 51 98 40-90
Phagocytic number 1.41 4.65 2.5-4.0
The index of completeness of 0.96 1.06 1.1-1.22
phagocytosis

weakly positive. We decided to hold the surgical treat-
ment [7].

Immunological examination revealed violation of
ratio subpopulations of immune cells, which was con-
firmed by increased levels of CD2 in combination with
a reduction in the subpopulation of T-helper lympho-
cytes CD4 and immunoregulatory index (IRI) on the
background of a minor lymphocytopenia (see Table 1).
Has also been observed violation of phagocytic function
that was confirmed by the decline of phagocytic number
(PN) and index of completeness of phagocytosis (ICP).
Incomplete phagocytic function of neutrophils and op-
posite changes of the intensity of the expression of cell
differentiation CD clusters contributed to the accumu-
lation of infectious antigens in tissue depots, followed
by intensive formation of autoantibodies to tissue and
cell organelles [6]. This is confirmed by the increase of
more than 2 times the level of circulating immune com-
plexes (CIC) in the blood of lymphocyte toxicity (see
Table 1).

Was performed thymthymomectomy. After opera-
tion the symptomatic treatment (neostigmine 1.0 ml
intramuscularly 4 times a day) was prescribed. In the 1%
day after the operation the patient noted absence of dip-
lopia. However, muscle weakness remained at the same
level (IT functional class according to the classification
MGFA). On the 2" day after surgery the state of the pa-
tient rapidly became severe, muscle strength decreased
to 2 points, have joined the weakness of the respiratory
muscles and respiratory failure, indicating that the devel-
opment of the myasthenic crisis and the severity of the
condition corresponds to V functional class according to
the classification MGFA. The patient was transferred to
the artificial lung ventilation [7, 8].

Immunological study of blood during the crisis has
detected: lymphopenia, reduced subpopulations CD2 by
24.2 %, CD3 by 13.3 %, CD8 by 55 %, increased levels
of CD4 by 20 % and IRI by 2.6 times in comparison with
those prior to surgery. There was a more increase com-
pared with those before surgery phagocytic index by 1.9
times and the PN by 3.3 times at less significant increase
in the ICP, whose figure remained below the reference
values.

According to European guidelines for the manage-
ment of patients with myasthenia gravis (2010), for the
treatment of emergency condition of the patient was pre-
scribed a course of membrane exchange plasmapheresis
[8]. Multiplicity of procedures was 3 sessions with an in-
terval of 1 day. Number of remote plasma was 743 grams
for 1 session.

As a result of the therapy the patient‘s condition
has improved — to restore respiratory function, muscle
strength in the limbs increased to 3.5 points (II function-
al class classification MGFA). After a course of exchange
plasmapheresis patient he was appointed kalimin 60 mg
twice a day and dexamethasone 4 mg 3 times a day with
the subsequent reduction in dosage. As a result of treat-
ment (2 weeks), muscle strength increased to 4.5 points
and in a satisfactory condition the patient was discharged
from the clinic.

Taking into account our findings, further detailed
study of the clinical and immunological correlations
in various forms of myasthenia gravis and pathology of
the thymus allow to identify new ways of interaction of
pathological processes, improve the outcome of surgical
treatment of myasthenia gravis.
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XQPbKOBCKN HALIMOHAABHbIVI MEAVNLIMHCKM YHUBEPCUTET,
Kkagpeapa HeBpoAorm N2 2

Y «/IHCTUTYT OBLLEN 1 HEOTAOXKHOM XUPYPIn

um. B.T. Baviuesa HAMH YkpawiHbi», r. XQpbkoB

KPUTMHECKUE COCTOSIHNA Y MALUEHTOB
C MUACTEHUENA. KAUHUYECKUA CAYYAN
OCAOXHEHHOTO TEYEHWNS TEHEPAAVU3OBAHHOW
MWACTEHUN NOCAE TUMTUMOM3KTOMUU

Pestome. MuacTeHUYECKUE KPU3bl — COCTOSTHUS, IIPU KOTO-
PBIX BO3HUKAET JbIXaTeJIbHAs HEMOCTATOYHOCTD WU 3aepXK-
Ka 3KCTyOallMu TOCJe XUPYPruIecKoro JiedeHusi bosiee ueM
Ha 24 yaca BCJEICTBME MUACTEHUYECKO cabocTu. JJaHHbIE
HEOTJIOKHBIE COCTOSIHUST SIBJISTIOTCSI PE3YJIbTAaTOM CJIabOCTH
MBI BEPXHUX AbIXaTEIbHBIX MyTeH, TPUBOAS K 0OCTPYKIIUU
W acTiMpalym, cIabOoCTU IbIXaTeJIbHOM MYCKYJIAaTyphl, 4TO, B
CBOIO oYepe/b, O0YCIOBIMBAET YMEHbIIEHUE IbIXaTeJbHOTO
o6beMa WU ¢1aboCcTh 06eMX MBIIIIEUHBIX IpyIIT. [IpuMepHo y
1/5 manmeHTOB ¢ MUACTeHU HAOTIOMAIOTCSI KPU30BBIE COCTO-
SIHUSI, OOBIYHO Ha MEPBOM Tofy 3a0oseBaHMs. 3a MOCICIHIE
COPOK JIET MPOTHO3 MPY MUACTEHUYECKOM KPU3€e 3HAUUTEb-
HO YJIyYIIWJICST: YPOBEHb CMEPTHOCTH ITOHU3WICS ¢ 75 % mo
HBIHEIIHETO 1ToKa3aTe/isi B MeHee 4eM 5 %. MuacTeHu4ecKuit
KpHU3 HE OJDKEH MMETh JICTAIbHBIM MCXOM, €CU TallMeHTHI
MOJYYaroT CBOEBPEMEHHYIO PECIMPATOPHYIO TOMACPKKY U
COOTBETCTBYIOIYI0O UMMYHOTEPAIUIO C b0 YMEHbBIICHUS
MMACTEHUIECKON CIaboCTH IBIXaTeJbHON MycKyIaTtypsl. B
MOCJIEIHUE TOBI MOSBIISIETCS BCe OOJIBIIIE COOOIIEHMH O pa3-
BUTUM KPU3OBBIX COCTOSIHUI y TAlIMEHTOB C MUACTCHUEH B
paHHEM ITOCJICOTIePAllMOHHOM TIEPHOE TTOC/Ie TUMIKTOMUM.
JiteibHOE KaTaMHEeCTUIecKOoe HaOJIoeHNe 10 U3yIeHUIO
3G GEKTOB TUMIKTOMMU Y OOJBHBIX C MUACTCHUEH, TTPOBE-
JIEHHOE B TOpakaabHOM oTaeaeHUuu ['Y «HCTUTYT ob1eit u
HeoTyoxHo# xupypruu um. B.T. 3aitueBa HAMH YkpauHbi»,
1OKa3aJIo, YTO YacToTa Pa3BUTUSI MUACTEHUIECKUX KPHU30B
B paHHEM ITOCJIEOTIepallMOHHOM TEepHOAe COCTaBisia 9,2—
12,3 % caydaeB 1 ObUTa CBA3aHA CO CTENEHBIO KOMITEHCAIIUU
OyJIBOAPHBIX M JAbIXaTeJbHBIX HApYIICHUI Mepel XUpyprude-
CKMM BMEIIATEeJTbCTBOM. DTO OTpaxkaeT BaKHOCTH aJeKBaT-
HOTO Toadopa A03bl aHTMXOJMHACTEPa3HBIX IperapaToB Ha
npenonepauruoHHOM 3Tare 15 3(pHeKTUBHONM KOMIIEHCALIUU
HelpOoCOMaTUUYECKUX PACCTPOMCTB U 0J1arONMpUsTHOTO MOce-
OTepallMOHHOTO TIPOTHO3a. B KadecTBe mpumepa mpuBeneH
KJIMHUYECKUI CiTydail OCIIOXKHEHHOTO TEYEHMSI TeHEPaIn30-
BaHHOM MUACTEHUU MOCJIe TUMTUMOMAIKTOMUU.

Neurology. — 2014. — Ne 2. — P. 687-693. DOI: 10.1111/ene.
12359.

8. Therapeutic plasma exchange in the treatment of myasthenia
gravis / [R. Kumar, S.P. Birinder, S. Gupta et al.] // Clin. Neurol.
Neurosurg. — 2015. — Vol. 19 (1). — P. 9-13. DOI: 10.4103/0972-
5229.148631.
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XQPKIBCbKNW HALLIOHAABHWA MEANYHM YHIBEOCUTET,
Kagpeapa HeBPOAOTI N2 2

AY «(HCTUTYT 3QranbHOI TQ HEBIAKAQAHOI Xipypril

im. B.T. Saviuesa HAMH YkpaiHum», m. XapkiB

KPUTUYHI CTAHU B MALLIEHTIB I3 MIACTEHIEIO.
KAIHIYHUI BUNAAOK YCKAAAHEHOTO MEPEBITY
FEHEPAAISOBAHOI MIACTEHIi NICA9 TUMTUMOMEKTOMIT

Pe3tome. MiacTeHiuHi KpU3M — CTaHU, MPU SIKUX BUHUKAE
JIMXajJbHa HEAOCTaTHICTh a00 3aTpUMKa eKcTyOallii micist Xi-
PYPTIUYHOTO JIIKyBaHHS OiNblie Hixk Ha 24 TOAMHU BHACTIIOK
MiacTeHiuHo1 c1adKocTi. Lli HeBiaKIIaaHi CTaHU € pe3yIbTaTOM
CJIa0KOCTI M’s13iB BEPXHIX AUXAJbHUX LUISIXiB, TIPUBOASYHN 10
00CTpYyKLii Ta acmipallii, c1a0KOCTi AUXaJIbHOI MYCKYJIaTypH,
1110, Y CBOIO YePTy, 3yMOBJTIOE 3MEHIIIEHHSI TUXAJIBHOTO 00’ My
abo cadbKicTh 060X M’s130BUX Ipy1l. [1pnbimr3Ho B 1/5 maitieH-
TiB i3 MiaCTEHI€I0 CIIOCTEPIraloThCsl KPU30Bi CTaHU, 3a3BUYaid
Ha TepLIOMY POl 3aXBOpIOBaHHS. 3a OCTaHHI COPOK POKiB
MPOTHO3 MPU MiaCTEeHIYHOMY KPU3i 3HAYHO MOKpPAUIUBCS: Pi-
BEHb CMEPTHOCTI 3HU3UBCS 3 75 % 10 HUHIIIHBOTO TTOKA3HM -
Ka B MeHIIe HiX 5 %. MiacTeHiYHUIT KpU3 He IIOBUHEH MaTH
JIETAIBHUM KiHelb, SIKIIO MAalliEHTU OTPUMYIOTh CBOEYACHY
pecripaTopHy MiATPUMKY i BilMIOBIIHY iIMyHOTEPAIito 3 METOIO
3MEHIIEHHS MiaCTeHIYHOI CJIaOKOCTI AUXAJIbHOI MyCKYJIaTypHu.
B ocTtaHHi poku 3’SIBISETbCS BCe Oiblle IMOBiIOMJIEHb PO
PO3BUTOK KPU30BUX CTaHiB Yy Malli€EHTIB i3 MiaCTeHi€l0 B paH-
HbOMY MicysioniepalliiHOMy Tepioni micis TuMekTomii. Tpu-
BajJie KaTaMHECTMYHE CIIOCTePEXEHHSI 3 BUBUYEHHS e(heKTiB
TUMEKTOMIl y XBOPUX Ha MiaCTeHil0, MPOBEACHE B TOpaKaib-
Homy BimgineHHi JIY «IHCTUTYT 3arajbHOI Ta HEBiIKJIagHOL
xipyprii im. B.T. 3aitieBa HAMH Ykpaiau», mokasano, 1o
4acToTa PO3BUTKY MIiaCTEHIUHUX KPU3iB Y paHHbOMY ITiCJISIO-
nepaiiiiitHomy repiomi cranoBwia 9,2—12,3 % Bunankis i 0ys1a
MOB’s13aHa 3i CTYIeHeM KOMITeHcallil OyIb0apHUX i AMXaTbHUX
MOpyuIeHb Mepes XipyprivHuMm BTpydyaHHsM. Lle BimoOpaxae
BaXJIMBICTDb aIEKBATHOTO MMiA00PY 1031 aHTUXOJIiHECTEPa3HUX
npenapaTiB Ha TepefornepaliiHomMy eTani 1is1 e(peKTUBHOL
KOMIIEHcallii HeMPOCOMAaTUYHUX PO3JIAIiB i CHPUSTIMBOIO
Mics0nepaliitHoro NporHo3y. K Npukiag HaBeJeHO KIiHiu-
HUI BUNAAOK YCKJIAJIHEHOTO Iepebiry reHepasaizoBaHol Mia-
CTeHil Mic/1s1 TAMTUMOMEKTOMIi.
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