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ABSTRACT: Tuberculosis inflammation of vertebral column (spondylitis) can lead to neurogenic lower urinary tract dys-
function. There is lack of available publications for neurogenic lower urinary tract dysfunction in spinal tuberculosis.

OBJECTIVE: To evaluate urodynamic disturbances in spinal tuberculosis before and after surgery for spondylitis.

MATERIALS AND METHODS: We observed 19 patients with spinal tuberculosis, who had symptoms of micturi-
tion's impairment. 14 patients (73,6%) were male and 5 (26,4%) were female, average age was 43,7 + 7,9 years (27-66).
Control evaluation was performed after surgery on day 21-28.

RESULTS: Before surgery we found detrusor overactivity in 11 (57,9%) patients and 2 of those with detrusor over-
activity had detrusor-sphincter dyssynergia. Detrusor hypo-/acontractility was diagnosed in 8 (42,1%). After surgery
5 patients (26,3%) exhibited improvement, in one case urodynamic disturbances were resolved. One patient developed
detrusor overactivity and incontinence de novo and one patient had worsening neurological status, loss of sensitivity
and acontractile bladder.

CONCLUSION: Variable lower urinary tract dysfunction can be diagnosed in spinal tuberculosis. Only 26,3% of patients
have improvement after surgery. New conditions or worsening of previous neurogenic lower urinary tract dysfunctions can
be observed.
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AxkmyaneHocme. Ty6epKynesHbi CMOHAWUT MOMET OCIOMHATBCA Pa3BUTUEM HEMPOreHHbIX HapYLUEHWHA MoYencny-
CKaHuA. B HacToAwee BpeMA onyb6aMKoBaHO HebonbLLIOE KONMYECTBO paboT Mo U3Y4eHWI0 AUCPYHKLMIA HUMHUX MOYEBbI-
BOAALLMX MyTEN Y 3TOM KaTeropum 60NbHbIX.

Llenw uccnedosaHusA: OLEHWTL HapYLIEHWA YPOLMHAMUKMA HUKHUX MOYEBBLIBOAALLMX NyTeN Y 60NbHBIX Ty6EpKYNe3HbIM
CMOHAMIMTOM [0 M NOC/E ONepaTMBHOrO BMELIATENbCTBA Ha MO3BOHOYHMKE.

Mamepuanel u Memodsl. BoinonHeHo obcnefoBaHue rpynmbl 60MbHbIX TY6epKyNe3HbIM crnoHanamuToM (n = 19) ¢ cum-
NTOMaMy HapyLUEHWA MOYENCNYCKaHUA [0 W Nocnie OnepaLymn Ha NMO3BOHOYHMKE.

Pesynemamei. [o onepaumu B 11 cnyyasx (57,9 %) BbiABNeHa AeTpy30pHas rynepakTUBHOCTb, KOTOpasA B 2 ciyda-
Ax (10,5 %) coyetanacb ¢ OeTpy30pHO-COUHKTEPHOM OuccuHepruent, y 8 naumenToB (42,1 %) amarHoctuposaHa runo-/
aKOHTPaKTU/bHOCTL feTpy3opa. B nocneonepaunoHHOM nepuope MOMOMWTENBHAA OMHaMUKa OTMEYEHa Yy 5 nauueH-
108 (26,3 %), U3 HMX B OQHOM CNly4ae YpOAMHAMUYECKME HapyLUEHWs pPerpeccupoBaiun. Y OAHOro NauMeHTa pasBunach
de novo [eTpy3opHan rMNepakTMBHOCTb C HeJeprKaHneM Moun. Elle B ogHOM cnyyae Habnioganock yxyaLeHue HeBposo-
rMYeCcKoro cTaTyca C MPOrpeccpoBaHMEM HapYLLEHUIA YyBCTBUTENIBHOCTU M MOABMMKHOCTU U Pa3BUTUEM aKOHTPAKTUIbHO-
ro MOYEBOro My3blpA.

3aknoyeHue. Y 60nbHbIX TYDEPKYNE3HBIM CMOHAUIUTOM UMEKTCA pasHOobpasHble AUCPYHKLMKU HUKHUX MOYEBLIBO-
AALMX nyTei. B paHHeM nocneonepauMoHHOM Nepuofe yNyylleHue ypoauHaMuKM Habniopanoch y 26,3 % naumeHTos,
B HEKOTOPbLIX CNy4anX BO3MOMHO YXYALUEHWE MMEILIMXCA HapYLIEHWA, @ TaKKe pasBUTME APYroro TWMa HeMporeHHbIX
AVMCOYHKLMIA HUMKHMX MOYEBBIBOLALLMX NyTel de novo.

KnioueBble cnoBa: HeMporeHHble AMCOYHKLMM HUKHUX MOYEBBIBOAALLMX NYTeN; Ty6epKyNesHbI CNOHAUNNUT; YPOau-
HaMuKa.
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INTRODUCTION

Neurogenic lower urinary tract dysfunction (NLUTD)
is a serious complication of spinal cord injury and non-
traumatic myelopathy in diseases such as multilocular
sclerosis and Parkinson’s disease [1-4]. The incidence
rate of lesions of the osteoarticular system in extrapul-
monary tuberculosis is as high as 43.6%, and the in-
volvement of the spine in the process and development
of spondylitis is predominantly observed [5, 6]. In 75% of
the cases noted, tuberculous spondylitis is complicated
by various neurological disorders [7], including neuro-
genic dysfunctions of the lower urinary tract; however,
this problem is rarely discussed in the available litera-
ture [8, 91.

The present study aimed to assess the disorders of
the lower urinary tract urodynamics in patients with tu-
berculous spondylitis before and after spinal surgery.

MATERIALS AND METHODS

Our study included patients with tuberculous spon-
dylitis who underwent treatment at the St. Petershurg
Research Institute of Phthisiopulmonology of the Russian
Ministry of Health in 2014-2018 and had clinical signs
of NLUTD. Patients with other urological diseases that
could affect the examination results, such as urethral
stricture, prostatic hyperplasia, bladder stones, and tu-
berculous lesions of the urinary system, were excluded.
In total, the study group included 19 patients comprising
14 (73.6%) men and 5 (26.4%) women; the average age
was 42.9 + 7.7 years (range, 27-66 years). All patients
had symptoms of urinary disorders. In 12 (68.4%) pa-
tients, the bladder was drained with an indwelling ure-
thral catheter; in the remaining seven cases, urination
was preserved. Five patients used condom catheters.
None of the patients underwent intermittent bladder
catheterization or received treatment for NLUTD upon
admission. Prior to spinal surgery, all patients underwent
careful examination, including urodynamic study (UDS),
ultrasound examination (US) of the kidneys and bladder
with determination of residual urine volume (RUV), and
multispiral computed tomography of the spine. Four-
teen (73.7%) patients had a urinary tract infection and
received antibiotic therapy with drugs prescribed in ac-
cordance with the data on antibiotic sensitivity based on
the results of urine culture. All patients underwent the
same type of radical reconstructive surgery on the spine
under endotracheal anesthesia. The average volume of
blood loss was 240.0 ml (range, 100-650 ml); during the
surgery, a urethral catheter was installed in all patients.
Four (21%) patients had grade 1-2 postoperative compli-
cations according to the Clavien classification. Repeated
examination, including UDS and US of the kidneys and
bladder, was performed in the interval from days 21-28
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after the intervention. Nonparametric statistics, compari-
son of groups of dependent variables, and the Wilcoxon
test were performed for data processing. Statistical sig-
nificance was established at p < 0.05.

The prevailing level of spinal lesions in 14 (73.7%)
patients was thoracic in nature, the lumbar spine was af-
fected in 2 (10.5%), and combined lesions of the thoracic
and lumbar vertebrae were observed in three patients
(15.8%) cases. The neurological status of the patients
was assessed in accordance with the American Spinal
Injury Association (ASIA) scale. Prior to surgery, most
of the examined patients had severe neurological disor-
ders corresponding to ASIA types A (10 patients, 52.6%)
and B (4 patients, 21.05%); neurological disorders cor-
responding to ASIA types C (4 patients, 21.05%) and aD
(1 patient, 5.3%) were also noted.

Urodynamic examination was performed using the
Menfis Biomedica Pico 3000 system in accordance with
the recommendations of the International Continence
Society [10]. All patients underwent filling cystometry.
The study completion criteria were a bladder filling vol-
ume of 600 ml with low detrusor pressure (P,,,) and no
urge to urinate, terminal detrusor hyperactivity (DH) with
urgent urinary incontinence, increased Py, of over 40 cm
of the water column, intolerable urge to urinate, emer-
gence of pain in the area of the bladder when filling, or
significant vegetative manifestations. The bladder was
filled with sterile water at room temperature at a rate
of 20 ml/s. Pressure/flow studies in combination with
pelvic electromyography were performed in patients with
retained urination who could be upright or in a sitting
position.

STUDY RESULTS

Table 1 presents the indicators of the clinical course
of lower urinary tract dysfunctions in the patients ex-
amined.

Examination prior to surgery revealed disorders of
the lower urinary tract urodynamics. DH was detected in
11 (57.9%) patients; in 2 (10.5%) cases, DH was combined
with detrusor—sphincter dyssynergia (DSD). The remain-
ing eight (42.1%) patients were diagnosed with impaired
contractile functions of the bladder (i.e., detrusor acon-
tractility [DA] or hypocontractility [HypoD]). US revealed
no retention changes in the upper urinary tract in any
case.

In 10 (52.6%) patients with DH, the maximum P,
values exceeded 40 cm of the water column; the maxi-
mum P, of 1 patient was 32.4 cm of the water column.
In two cases with combined DH and DSD, P,,, reached
83.1 and 137.0 cm of the water column, with RUVs of
97 and 24 ml, respectively. The maximum cystometric
capacity (MCC) of the DH patients decreased and ranged
from 70 ml to 351 ml.
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Table 1. Indicators of the clinical course of lower urinary tract dysfunctions in patients with tuberculous spondylitis before and after

surgery (n=19)

Tabnuua 1. MoKasaTenu KIMHUYECKOT0 TeYeHUA AUCOYHKLMIA HUKHUX MOYEBLIBOAALLMX MYTeit Y 60SIbHLIX TYB6epKYNe3HbIM CIOHAUNMN-

TOM [10 M NOC/Ie OnepaTUBHOro fievenus (n = 19)

No. Gender Age, Lesion ASIA UDS results UDS results ASIA
years level before surgery before surgery after surgery after surgery
1 M 36 Thé-9 A DH DH A
2 M 43 Th3-5 C DH DH o
3 M 45 Th7-9 B DH DA A
4 M 27 Th11-L1 A DH DH A
5 M 43 Th3-6 A DH DH A
6 M 37 Th8-11 C DH + DSD DH o
7 M 38 Th8-10 A DH DH A
8 M 45 Th2-5 A DH DH B
9 M 43 L1-3 A DH DH A
10 F 50 Th8-9 B DH Normal C
1" M 36 Th4-9, L1 o DH + DSD DH + DSD C
12 F 60 Th8-11 o DA HypoD o
13 F 66 Th8-9 B DA DA B
14 M 43 L3-4 A DA DA A
15 M 29 Th7-10, L1-2 A DA DA A
16 M 30 Th1-3 A DA DA A
17 M 38 Th6-8 A DA DH o
18 F 65 Th8-9 B HypoD HypoD C
19 F 42 Th3-5 D HypoD HypoD D

Note. UDS — urodynamic study, ASIA — neurological status according to the ASIA scale, DH — detrusor hyperactivity, DSD — detrusor-
sphincter dyssynergia, HypoD — detrusor hypoactivity, DA — detrusor acontractility.

Among the patients with impaired bladder contractility,
two (22.2%) demonstrated a pronounced impairment of the
adaptive function of the detrusor and a decrease in MCC to
165 and 252 ml. The mean MCC value in patients of this
group was 452.3 + 131.7 ml. This finding is most probably
due to the prolonged drainage of the bladder by an indwell-
ing urethral catheter. In other cases, MCCs were within
normal limits. In one patient with HypoD, spontaneous uri-
nation was preserved, with a maximum urine flow rate of
13.1 ml/s and RUV of 85 ml. In the rest of the patients, the
bladder was drained by an indwelling urethral catheter.

During follow-up examination in the postoperative
period, only five (26.3%) cases demonstrated changes
that could be considered improvements; urinary dis-
orders and urodynamic disorders persisted in most of
the patients after surgery on the spine. Only one pa-
tient who initially had DH revealed normal urination and

urodynamic parameters after surgery. Two patients with
the initial combination of DH and DSD showed improve-
ments in the form of decreased P, and RUV; however,
one of these patients also showed a decrease in MCC
from 227 ml to 149 ml. Two patients with impaired con-
tractile function of the bladder revealed a decrease in
RUV. A patient with initial DA of the bladder and chronic
urinary retention demonstrated spontaneous urination;
however, follow-up examination revealed terminal DH
with urgent urinary incontinence that developed de novo.

One of the patients showed deterioration after sur-
gery, including an increase in the degree of neurological
damage and loss of sensation. Urodynamic examination
of this patient revealed DA.

The average values of the main urodynamic param-
eters before and after surgical treatment of spondylitis
are presented in Table 2.

Table 2. Main urodynamic parameters in patients with tuberculous spondylitis before and after surgery, M + m (n = 19)
Ta6bnuua 2. OcHoBHbIE YPOAMHAMMYECKME MOKA3aTeNM Y HONbHBIX TYOEPKyNe3HbIM COHAMUMTOM [0 W MOCEe ONepaTUBHOMO JIEYEHMH,

M+m{n=19)
Urodynamic diagnosis MCC, ml Py €M of water column RUV, ml
before after before after before after
Detrusor hyperactivity 1648 +60.3 177.8+69.1 640+215 528+96 3811288 242160

Detrusor hypoactivity/acontractility

452.3 £131.8432.7 £1385 20.1+17.7 20.6+ 145 388.6+166.9297.8 +183.3

Note. MCC — maximum cystometric capacity, Py, — maximum detrusor pressure, RUV — residual urine volume. For all pairs of

attributes, p > 0.1.
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When the mean values of the UDS parameters (i.e.,
MCC, P, RUV) before and after spinal surgery were
compared, we could not identify statistically significant
differences in any of the parameters studied (Table 2).

DISCUSSION

The most frequent complications of tuberculous
spondylitis include dysfunctions of the lower urinary
tract, namely, DH, DSD, and impaired detrusor con-
tractility. At present, few works on the study of urinary
disorders in this category of patients have been pub-
lished. J. Kalita et al. [8] monitored 30 patients with tu-
berculous spondylitis and noted 15 patients with clinical
urination disorders; UDS data also revealed DH in six
cases, detrusor areflexia in four cases, increased RUV
in four patients, and no urodynamic disorders in one
patient. The authors thus concluded that urination dis-
orders could be associated with more pronounced neu-
rological disorders, more significant MRI changes in the
spinal cord, and poorer functional recovery compared
with patients without urination disorders at follow-up
examination after 1 year. Complete or partial regression
of disorders was recorded in 11 patients with urination
disorders. However, control UDS was performed only in
three cases, which we feel is insufficient because some
cases of urodynamic disorders may be asymptomatic.
In our study, all 19 patients were found to have various
disorders of the lower urinary tract urodynamics, which
is likely due to the severe degree of neurological disor-
ders in the majority of the patients.

We noted improvements in only five (26.3%) cases
in our study group during follow-up examination after
spinal surgery. The degree of neurological disorders
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