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Distal humerus nonunions after failed internal
fixation — treatment with the llizarov external fixator

Slavko Tomi¢, Andreja Baljozovi¢
Banjica Institute for Orthopaedic Surgery, Belgrade, Serbia

SUMMARY

Introduction/Objective Nonunions of the distal humerus after unsuccessful surgical treatment represents
a challenging surgical problem. The complexity of this condition is increased by bone atrophy, scar tissue,
poorly vascularized bone fragment, limited elbow mobility, osteomyelitis, and local neurological damage.
The advantages of using the llizarov external fixation method are stable fixation, adequate fracture
reduction, and fragment compression accompanied by minimal soft tissue trauma, with the possibility
of early elbow mobilization. This aim of this paper is to present the treatment results of 19 patients with
nonunion of distal humerus after internal osteosynthesis managed by the llizarov external fixation method.
Methods Nineteen consecutive patients were treated with the Ilizarov external fixator. The study group
includes 11 male and eight female patients with an average age of 42 years. Surgical technique consisted
of approaching the nonunion, removing loose fixation material, making resection and debridement of
bone fragments, after which the llizarov fixator was placed. Rehabilitation of the elbow started in the
early postoperative period. The functional status of the arm was evaluated using the Disabilities of the
Arm, Shoulder and Hand (DASH) score.

Results All the patients achieved solid bony union after an average of seven months from the application
of the external fixator. In 17 patients radiographic analysis indicated the preservation of joint space, while
two showed degenerative changes. All the patients showed improvement in elbow range of motion and
significantly better DASH score with postoperative value of 21.

Conclusion As a treatment of distal humerus nonunion, the llizarov external fixation method provides

successful healing and increased range of motion in the elbow.
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INTRODUCTION

Nonunions of the distal part of the humerus
occurring after unsuccessful fracture treat-
ment with open reduction and internal fixation
(ORIF) represents a challenging surgical prob-
lem [1]. In most cases, this condition is char-
acterized by instability, pain, weakness and re-
duced range of motion in the elbow joint, which
all leads to a high degree of disability of the en-
tire upper extremity [2]. The complex patterns of
fracture, low osteogenic potential, damage of soft
tissue, if combined with the wrong or inadequate
initial fixation, are the main reasons for the de-
velopment of pseudoarthrosis in this region of
the humerus. Other predisposing factors include
older age, alcoholism, smoking, obesity, presence
of infection, as well as non-operative treatment
[3]. The incidence of pseudoarthrosis after treat-
ment of distal humerus fractures is 8-25%, and
is most often encountered in the supracondylar
region [4]. The complexity of this condition is
increased by bone atrophy, scar tissue from pre-
vious interventions, small and poorly vascular-
ized bone fragment, limited elbow mobility, and
local neurological damage. Bone stock can be
seriously compromised by bone absorption, fur-
ther accelerated with loosening of osteo-fixation
material. All this brings numerous obstacles to
the successful healing of pseudoarthrosis and
achieving good functional results [5].

The most commonly used treatment methods
include internal osteosynthesis, the use of bone
grafts, arthroplasty, but also elbow arthrodesis.
The definitive treatment modality still remains
controversial, initiating numerous discussions
and disagreements in orthopedic circles [6]. The
main reason for disagreement is the assertion
of some experts that open surgery carries an
increased risk of disrupting vascularity of frag-
ments, as well as the risk of reducing elbow range
of motion. Other studies point to satisfactory
results after open intervention, which leads to
many difficulties in setting operative indications
and deciding on the most appropriate treat-
ment option [2, 3]. The presence of infection
and poor local soft tissues makes conventional
methods of treatment profoundly difficult [7].
At the Banjica Institute for Orthopedic Surgery
(Banjica IOS) these conditions are commonly
treated by the Ilizarov method of external fixa-
tion. The advantages of using external fixation
compared to other treatment methods are stable
fixation, adequate fracture reduction, and frag-
ment compression accompanied by minimal soft
tissue trauma, with the possibility of early elbow
mobilization. The basic principle of the Ilizarov
method is stimulating ossification process using
a compression force, which provides favorable
environment for bone fragment healing and
biosynthetic processes witch increase local re-
sistance to infection occurrence [8].
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The aim of this paper is to present the treatment results
of 19 patients with nonunion of the distal humerus after
internal osteosynthesis managed at our hospital using the
Ilizarov external fixation method.

METHODS

In this retrospective study, we analyzed the results of 19 pa-
tients treated from 1990 to 2000 at the Banjica IOS with the
Ilizarov external fixator for distal humerus nonunion after
failed ORIE. The study group includes 11 male and eight fe-
male patients with an average age of 42 years (range of 16 to
77 years). The mechanism of injury was fall, motor-vehicle
or traffic accident. Five patients had nonunions complicated
with osteomyelitis. One patient had ulnar, and one had ra-
dial nerve paresthesia, both as a result of an initial injury or
previous treatment. Nonunions were diagnosed radiographi-
cally at least six months after the initial treatment in terms
of failing to develop calluses with loosening of the fixation
material. The nonunions were characterized according to
Weber and Cech [9] criteria as reactive (present in 10 pa-
tients) and non-reactive (present in nine patients) (Table 1).
Pre- and postoperative assessment of the elbow range
of motion, neurovascular status, evidence of infection and
radiographic evaluation of distal humerus in two planes
were carried out. The functional status of the arm was
evaluated before and after treatment using the Disabilities
of the Arm, Shoulder and Hand (DASH) scores [10, 11].
Surgical technique included the principles for open
monolocal compression osteosynthesis using the Ilizarov ex-
ternal fixator. For every patient, surgical treatment was con-
ducted in a single act. After the initial incision, approaching
the nonunion was followed by the removal of loose fixation
material and by taking of a microbiological swab. The bone

Table 1. Preoperative parameters
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ends were debrided and cleaned of all synovial and fibrous
tissue with special attention on sparing soft tissue attach-
ment, thus preserving the fragments vascularization. Avas-
cular bone was resected until punctuate bleeding was seen
at the bony ends, after which intramedullary canals were
opened proximally and distally. The adapted fragments were
provisionally reduced and fixed using Kirschner wires. After
closing the surgical wound, the Ilizarov fixator was placed.
Two transfixation wires were placed in the proximal third of
the humerus and attached to the frame. After that, the hu-
merus was fixed and connected to the frame using two wires
4-5 cm long above the nonunion. Three or four distal cross-
ing wires were passed through the epiphyseal-metaphyseal
region. The elbow is being extended when placing wires
anteriorly and flexed during insertion of wires posteriorly in
order to reduce tensions on the soft tissue. Frames were con-
nected with distractors. Axial compression was established
on the operating table in order to achieve stabile contact of
bone fragments (Figure 1) [8, 12].

From the second postoperative day axial, compression
was applied evenly, 0.5-1 mm per day for three to four
weeks. After this, the compression was maintained at the
rate of 0.5 mm per week until the removal of the fixator.

The physical rehabilitation of the elbow, in terms of
active and passive motion exercises, was carried out in
the early postoperative period. The patients were initially
allowed to use the treated limb without the use of signifi-
cant force. The control and dressing of the wound and skin
around the wires was done once a day. Osseous healing was
defined as the presence of crossing trabecular bone on the
lateral and anteroposterior radiographs. Upon establishing
the fusion of nonunion, the fixator was removed. Physi-
cal rehabilitation was resumed to preserve and increase
the range of motion in the elbow, to establish the muscle
tone, as well as to train the use of the extremity in everyday

) Complication Elbow ROM )

Case | Age/Sex Injury Type of f?acture Flex/Ext. BRI lD) Nonunion type DASH score
1 41/M MVA open infection 60/-30 50/40 non-reactive 81.7
2 35/M MVA open infection 80/-30 60/40 reactive 76.7
3 41/F Fall closed radial nerve paresis 50/-30 60/60 reactive 95.8
4 42/M TA open 70/-40 90/75 reactive 79.2
5 16/F TA open ulnar nerve paresis 60/-30 90/90 non-reactive 84.2
6 20/M TA closed infection 70/-20 90/90 non-reactive 79.3
7 41/M Fall open 60/-40 90/90 reactive 89.2
8 43/M TA closed 90/-20 90/90 non-reactive 95.0
9 33/M TA closed 60/-80 70/80 reactive 85.8

10 40/M TA closed 90/-10 90/90 reactive 89.2
11 33/F Fall closed 70/-40 90/90 reactive 83.3
12 25/M TA closed 60/-30 90/90 non-reactive 81.7
13 53/F Fall closed 90/-20 90/90 non-reactive 90.8
14 26/M MVA open infection 70/-40 90/90 reactive 85.5
15 60/F Fall closed 60/-30 90/90 reactive 81.1
16 54/F Fall closed 100/-20 90/90 reactive 84.2
17 51/F Fall closed 70/-40 70/80 non-reactive 89.2
18 77/F Fall closed 40/-20 90/90 non-reactive 80.8
19 73/M Fall closed infection 80/-30 90/90 non-reactive 95.8

MVA - motor vehicle accident; TA - traffic accident; ROM - range of motion; DASH - Disabilities of the Arm, Shoulder and Hand
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Figure 1. Schematic view of application of the llizarov external fixator
on the humerus (taken from Tomi¢ [8])

activities. The mean follow-up period was 71 months post-
operatively (range of 34 to 144 months) (Table 1).

RESULTS

All patients achieved solid bony union. The average time
for application of external fixator was seven months (range
of five to nine months).

At the last follow-up, the mean range of flexion/exten-
sion was 94° to -13°, and pronation/supination 89° to 87°.
In all the cases, the elbow range of motion was increased
after treatment without clinical signs of instability or sig-
nificant deviation from the anatomical axis. Radiographic
analysis indicated the preservation of joint space in 17 pa-
tients, while the other two showed degenerative changes.
No elbow instability was encountered for any patient.

There were shortening of the arm, as a result of previous
surgeries, bone resorption, debridement, and compression
at the nonunion site. An average shortening measured at the
last follow-up was 3 + 1.5 cm, which did not affect the func-
tionality of the limb and was well tolerated by the patients.

All the patients exhibited improvements in shoulder and
elbow motion after treatment. The mean value of the DASH
score before surgery was 86, whereas the mean score after
complete recovery was 21. This showed a significant recov-
ery in the function of the entire upper extremity (Figure
2). Postoperatively, nine patients had no pain in the elbow,
eight had moderate pain, while the two had severe pain. Ten
patients showed almost complete recovery with minimal
disability, while seven had moderate residual disability, and
two had severe elbow function impairment. Complete soft-
tissue recovery was achieved in all the patients.

There were eight postoperative infections. Five patients
had superficial pin-tract infection, successfully treated with
oral antibiotics and antiseptic solutions applied locally. The
other three had infections of deep structures resolved with
debridement, irrigation, intravenous administration of an-
tibiotic and reassembly of external fixator. Two patients
had ulnar nerve paresthesia and were treated conserva-
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Figure 2. (A) Radiographs of a 33-year-old female patient treated with
the Ilizarov method eight months after failed initial osteosynthesis;
(B) radiographs and clinical photographs after the application of the
llizarov fixator for nine months, showing complete union, with elbow
motion restoration

tively, with complete recovery after two mounts. All post-
operative parameters are shown in Table 2.

DISCUSSION

Nonunions of the distal humerus are uncommon and are
usually associated with instability, reduced elbow mobility,
strength loss, pain, and functional loss [3].

An important factor in the development of nonunion
of the distal humerus is inadequate choice of surgical tech-
niques or implants during the primary fracture operation
[13]. The treatment of nonunions of this region, after pre-
viously unsuccessful surgeries is very difficult and complex
[14]. Repeated procedures in the area above the elbow usu-
ally result in elbow contractures, articular cartilage deterio-
ration, and, in most cases, ulnar nerve lesions [15]. Each of
these conditions should be taken into consideration during
preoperative evaluation and treatment selection. Although
such operations are difficult and complicated, detailed pre-
operative planning with adequate fixation methods and
early postoperative rehabilitation ensures healing and good
functional results [6]. These nonunions present with wide
range of different characteristics, consequently surgical
treatment must be individualized for each patient [3].

Because of the complexity of this problem, decision
making in the management of these nonunions is diffi-
cult and not well clarified in the literature [6]. The type of
treatment depends on several factors, including functional
requirements of the patient, the condition of soft tissues
and articular cartilage, the range of motion in the elbow,
and bone quality [16]. Many treatment options have been
described, including open reduction - internal fixation
with plates and screws, intramedullary nailing with inter-
fragmentary wiring, elbow arthroplasty, and free vascular-
ized bone grafting [17-20].

This paper describes treatment of patients with non-
union of the distal part of the humerus with the Ilizarov
external fixator. The advantages of this method are the
ability to achieve adequate fracture reduction and stable
tixation, to provide a gradual or intermittent compression
of fragments, and to allow early rehabilitation, as well as the
opportunity to treat transitional infected nonunions [8].
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Table 2. Postoperative parameters
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Case Follow-up e Pain Disability Elbow ROM Compl. | Shortening (cm) | DASH score
(months) (months) Flex./Ext. | Pro./Sup.
1 96 9 none minimal 80/-20 90/50 DI 2.0 25.0
2 116 9 none moderate 100/-10 90/90 DI 4.5 20.0
3 84 6 none moderate 100/-20 90/90 PTI 35 24.2
4 36 7 none moderate 110/-10 80/90 4.0 14.2
5 38 6 none minimal 90/-10 90/90 3.0 25.0
6 112 9 moderate moderate 90/-20 90/90 PTI 2.0 15.8
7 96 8 moderate minimal 90/-30 90/90 1.5 20.0
8 100 8 moderate moderate 110/-10 90/90 2.0 27.5
9 144 7 moderate minimal 90/-10 90/90 PTI 2.0 20.5
10 120 6 moderate moderate 110/-0 90/90 4.0 20.8
11 60 5 none minimal 90/-20 90/90 20 14.2
12 37 8 none minimal 90/-10 90/90 UNP 4.0 20.0
13 39 9 moderate moderate 110/-10 90/90 UNP 2.0 24.2
14 94 8 moderate minimal 90/-10 90/90 PTI 3.0 20.8
15 36 7 none minimal 80/-10 90/90 20 17.5
16 34 6 none minimal 110/-10 90/90 3.5 14.2
17 39 6 moderate minimal 90/-20 80/80 4.0 18.3
18 36 9 severe severe 60/-10 90/90 PTI 35 29.2
19 34 8 severe severe 90/-10 90/90 DI 2.5 27.5

EFT - external fixator time; PTI - pin-track infection; DI - deep infection; UNP — ulnar nerve paraesthesia; Compl. - complications; ROM - range of motion; DASH —

Disabilities of the Arm, Shoulder and Hand

The clinical and radiographic results of this study cor-
relate with the findings of Brinker et al. [15] by the range of
motion and the rate of healing nonunions this part of the
humerus. We consider that the success of the procedure is
determined by standardizing surgical techniques in terms of
complete and thorough debridement of nonunions expos-
ing fresh bleeding bone ends; adjustment of fragments for
appropriate contact; application of the adequate structure
of the fixator; direct and intermittent compression; imple-
mentation of early physical rehabilitation and removal of the
fixator only after verification of complete healing.

Infected nonunions are associated with marked osteope-
nia, a significant articular contracture, focal bone defects,
and avascular or necrotic parts of bones that make recon-
struction even more challenging. Studies show significantly
worse results than those obtained in aseptic nonunions
[7]. Success of this method in septic pseudoarthrosis is
confirmed by the results of Brinker et al. [15], who applied
on their patients a surgical technique similar to the one
used in this study.

In a study conducted by Mitsunaga et al. [21], priority
was given to achieving osseous healing over mobility, as the
secondary objective. Their results showed union in 80% of
patients with only 9° improvement in the elbow range of
motion. Capsular release and arthrolysis in patients with
distal humerus nonunion and motion limitation due to
articular causes improve elbow mobility and reduce stress
on the healing site during postoperative mobilization [3].
Many of the patients in the published ORIF studies under-
went multiple contracture releases, sometimes in staged
procedures, to attain their final range of motion [15]. In
our series of patients, there was no need for subsequent
loosening of soft tissue to improve the range of motion
in the elbow. We believe that a stable fixation and early

‘ DOI: https://doi.org/10.2298/SARH170524140T

mobilization are equally important factors in the treatment
of these conditions.

Significant DASH score improvement is consistent
with other studies that analyzed the results of the Ilizarov
method treatment [15]. Although it is uncomfortable for
some patients, an external fixator provides stabile fixa-
tion of the nonunion site which allows greater freedom of
movement in the shoulder and elbow, by which the whole
arm becomes more functional [22]. The relatively small
amount of shortening in our series was well tolerated by
the patients and did not affect their functional outcome.

In our research, the ulnar neuropathy occurred in two
patients, which were successfully treated non-operatively.
Some authors state that anterior transposition of the ulnar
nerve should be a routine part of the surgical procedure in
the treatment of such nonunions [3].

ORIF is generally a recommended type of treatment
of uninfected nonunions in younger, more active patients
who have good bone stock at the injury site [16]. Ring
et al. [2] treated 15 unstable nonunion of the distal hu-
merus with contracture release, ORIFE, and bone grafting.
The functional results in their study were excellent in two
patients, good in nine, and fair in one case.

Total elbow arthroplasty can be useful in older patients
with osteoarthritis, but its application in younger patients
remains controversial [19]. It is considered to be a techni-
cally demanding salvage procedure and should be done only
when other operative procedures are unsatisfactory [23].

Elbow arthrodesis is reserved only for patients with
infected nonunion. The procedure does not provide good
results, since it affects the essential function of the elbow,
thus limiting the movement in the joint. Resection or dis-
traction arthroplasty and the use of joint allograft have
yielded disappointing results [24].
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CONCLUSION

Treatment of distal humerus nonunions with the Ilizarov
external fixator after failed internal osteosynthesis provides

REFERENCES

1.

10.

1.

12.

Helfet DL, Kloen P, Anand N, Rosen HS. Open reduction and
internal fixation of delayed unions and nonunions of fractures of
the distal part of the humerus. J Bone Joint Surg Am. 2003; 85-
A(1):33-40.

Ring D, Gulotta L, Jupiter JB. Unstable nonunions of the distal part
of the humerus. J Bone Joint Surg Am. 2003; 85-A:1040-6.
Allende C, Allende BT. Post-traumatic distal humerus non-union:
Open reduction and internal fixation: long-term results. Int
Orthop. 2009; 33(5):1289-94.

Sanchez-Sotelo J, Torchia ME, O'Driscoll SW. Complex distal
humeral fractures: Internal fixation with a principle-based parallel-
plate technique. J Bone Joint Surg Am. 2007; 89(5):961-9.

Gallay SH, McKee MD. Operative treatment of nonunions about
the elbow. Clin Orthop Relat Res. 2000; 370:87-101.

Patel VR, Menon K, Pool RD, Simonis RB. Nonunion of the humerus
after failure of surgical treatment. Management using the llizarov
circular fixator. J Bone Joint Surg Br. 2000; 82(7):977-83.
Haidukewych GJ, Sperling JW. Results of treatment of infected
humeral nonunions: the Mayo Clinic experience. Clin Orthop Relat
Res. 2003; 414:25-30.

Tomi¢ S. Pseudoartroze i defekti kostiju, Metod llizarova. Beograd:
Zelnid; 2001. p. 121-48.

Weber BG, Cech O. Pseudoarthrosis: Pathology, Biomechanics,
Therapy, Results. Berne, Switzerland: Hans Huber Medical
Publisher; 1976. p. 181-4.

Hudak PL, Amadio PC, Bombardier C. Development of an

upper extremity outcome measure: the DASH (disabilities of

the arm, shoulder and hand) [corrected]. The Upper Extremity
Collaborative Group (UECG). Am J Ind Med. 1996; 29(6):602-8.
Beaton DE, Katz JN, Fossel AH, Wright JG, Tarasuk V, Bombardier

C. Measuring the whole or the parts? Validity, reliability, and
responsiveness of the Disabilities of the Arm, Shoulder and Hand
outcome measure in different regions of the upper extremity. J
Hand Ther. 2001; 14(2):128-46.

Tomic S, Bumbasirevi¢ M, Lesi¢ A, Mitkovi¢ M, Atkinson HD.
llizarov frame fixation without bone graft for atrophic humeral

successful healing and increased range of motion in the
elbow. This method should be considered as the primary

choice of treatment of distal humerus nonunion.

shaft nonunion: 28 patients with a minimum 2-year follow-up. J
Orthop Trauma. 2007; 21(8):549-56.

13.  Ali A, Douglas H, Stanley D. Revision surgery for nonunion after
early failure of fixation of fractures of the distal humerus. J Bone
Joint Surg Br. 2005; 87(8):1107-10.

14.  Pugh DM, McKee MD. Advances in the management of humeral
nonunion. J Am Acad Orthop Surg. 2003; 11(1):48-59.

15.  Brinker MR, O'Conner DP, Crouch CC, Mehlhoff TL, Bennett JB.
llizarov treatment of infected nonunions of the distal humerus
after failure of internal fixation: an outcomes study. J Orthop
Trauma. 2007; 21(3):178-84.

16. Ackerman G, Jupiter JB. Non-union of fractures of the distal end of

the humerus. J Bone Joint Surg Am. 1988; 70(1):75-83.

17.  Galatz LM, Williams GR Jr, Fenlin JM Jr, Ramsey ML, lannotti JP.
Outcome of open reduction and internal fixation of surgical neck
nonunions of the humerus. J Orthop Trauma. 2004; 18(2):63-7.

18. LinJ, Chiang H, Chang DS. Locked nailing with interfragmentary
wiring for humeral nonunion. J Trauma. 2002; 52(4):733-8.

19.  Morrey BF, Adams RA. Semiconstrained elbow replacement for
distal humeral nonunion. J Bone Joint Surg Br. 1995; 77(1):67-72.

20. Beredjiklian PK, Hotchkiss RN, Athanasian EA, Ramsey ML, Katz
MA. Recalcitrant nonunion of the distal humerus: treatment with
free vascularized bone grafting. Clin Orthop Relat Res. 2005;
(435):134-9.

21.  Mitsunaga MM, Bryan RS, Linscheid RL. Condylar nonunions of the

elbow. J Trauma. 1982; 22(9):787-91.

22. Safoury YA, Atteya MR. Treatment of post-infection nonunion
of the supracondylar humerus with llizarov external fixator. J
Shoulder Elbow Surg. 2011; 20(6):873-9.

23.  Sanchez-Sotelo J, Morrey BF. Linked elbow replacement: a salvage

procedure for distal humeral nonunion. Surgical technique. J Bone

Joint Surg Am. 2009; 91 Suppl 2:200-12.

24. AllieuY, Marck G, Chammas M, Desbonnet P, Raynaud JP. Total
elbow joint allograft for long term posttraumatic osteoarticular
loss. Follow-up results at twelve years. Rev Chir Orthop
Reparatrice Appar Mot. 2004; 90(4):319-28.

MceypoapTpo3e AUCTANHOT XYMepYca NOC/e Heycnene yHyTpallkbe 0CTEOCUHTE3e —

Nneyerwe metoaom Nnusaposa

Cnasko Tomuh, AHgpeja barbo3osuh

WHcTuTyT 33 opToneacko-xupypLuke 6onectn,barbnua’, beorpag, Cpbuja

CAMETAK

YBoa/LUumb NceynoapTpo3e AncTanHor gena xymepyca nocne
Heycrnenor ornepaTyBHOT Nleyera Cy 13a30BaH XVPYPLUKN NPo-
6nem. KomnnekcHOCTH CTaka JONPUHOCE KolTaHa aTpduja,
OXWbHO TKMBO, MHCYGULMjeHTHa BacKynapmr3aLinja dparmeHa-
Ta, KOHTPAKTypa JlakTa, OCTEOMUJENITIC 1 HEYPONOLLKe ne3uje.
MpenHocTn kopurwhetba cnosballtber Gukcatopa ornemajy ce
y MoryhHocTu ctabunHe dukcauuje, ageksaTHe penosuuuje v
Komnpecuje npaheHe MUHUMANHOM TPayMOM MeKHX TKMBaA Y3
MoryhHOCT paHe Mobunv3aLuje nakTa.

Linms oBor papa je 6mo aHanv3a pesyntata kog 19 6onecHuKa ca
nceynoapTPO30M AUCTaHOT fiefla XyMepyca IeYeHVX METOA0M
Minn3apoBa nocne Heycnene yHyTpallhbe OCTEOCMHTE3E.
Marepumjan MeTopom VinusapoBa neueHo je 19 6onecHmka — 11
MyLUKapaLa 1 8 xeHa npoceyHe CTapocTyn 42 rogviHe. XmpypLuka
TEXHMKa cacTojasia ce y OTBapatby NceyaoapTpo3e, YKnaratby
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ocTeodrKcaLoOHOr MaTepurjana, pecekumju u gebpugmany
KolTaHWx GpparmeHaTa 1 noctassbatby Mnnsaposmesor ana-
pata. HenocpenHo nocne onepaumje 3anoyeta je GpusnkanHa
pexabunuTauja nokpeTa y nakTy. ODyHKLMOHANHW CTaTyC pyKe
eBanyupaH je nomohy DASH ckopa.

PesynTatu Kop CBMX NCMUTVBaHMX KOHCTATOBAHO je MOTMYHO
KOLUTaHO 3apacTatbe NceyAoapTpo3e Nocse NPOCeYHOr Holle-
tba anapata of cefam meceun. Ko 17 6onecHnka pagmorpad-
CKM je noTBpheH ouyBaH 3rno6HM MPOCTop, AOK CY Ce KOA ABa
pa3Buiv 3HaUW AereHepaTUBHOT 06obetba NaKkTa. Kog ceux je
nosehaH 061m nokpeTa y nakTy y3 3HauyajHo 60/bu DASH ckop
nocsne onepauuje (NpoceyHo 21).

3aKsbyyak Jleyerbe nceynoapTpo3sa AMCTaHOT XyMepyca MeTo-
Aom Mnusaposa o6e36ehyje ycnelHo 3apacTare 1 noBehare
06VMa MoKpeTa y NaKTy.

KrbyuHe peun: xymepyc; nceygoaptpo3sa; metoa Minusaposa
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