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Abstract

Background: Necrotizing fasciitis (NF) of the extremities is one of the most important problems in

Phayao General Hospital due to its high mortality. This study aimed to find the risk factors associated with
mortality in order to manage properly.

Methods:

were retrospectively reviewed. Demographic data and several potential risk factors were collected. The risk

The medical records of 45 patients who admitted with NF between January 2005 and June 2007

factors were analyzed by Chi-squared test and Fisher’s Exact Test.
Results: The overall mortality rate was 22.22%. The risk factors that were significantly associated with

high mortality were patients with renal insufficiency (plasma creatinine > 2.0 mg/dl) and patients needed to be

treated in the intensive care unit.

Conclusion:

Patients with renal insufficiency and patients needed critical care were associated with high

mortality. Such patients should be intensively observed and treated.

Necrotizing fasciitis (NF) represents a rapid,
extensive infection of the fascia deep to the adipose
tissue. NFwasless common than subcutaneous abscess
and cellulitis but NF is a much more serious condition
than the others because of difficulty in diagnosis at the
early phase. These infections are markedly absence of
clear local boundaries or palpable limits. The visible
degree of involvement is substantially less than that of
underlying tissues."?

The outcome predictors in patients with necro-
tizing fasciitis remain poorly defined. Several studies
have indentified factors to predict mortality such as
age, streptococcal toxic shock syndrome, immune
status,” high serum urea, high serum creatinine, low
hemoglobin level* and early operative debridement®,
but it is still uncertain. The accepted modality to
reduced mortality and essential for afavorable outcome

are accurate early diagnosis, aggressive resuscitation,
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using proper intravenous antibiotics, early and exten-
sive surgical debridement.*'®

NF of the extremities is one of the most critical
problems in Phayao General Hospital due to its high
mortality. We therefore aimed to identify the risk
factorsassociated with mortality to manage it properly.

METHODS

Retrospective review of inpatient chartsin patients
diagnosed necrotizing fasciitis between January 2005
and June 2007 was reviewed. The dataincluded demo-
graphic data, underlying diseases, onset, vital sign,
plasmablood ureanitrogen, creatinine, complete blood
count and bacteriological report. Outcomes such as
mortality, complication and death were also collected.
We used Chi-square test or Fisher exact test in the
analysis of categorical data by using SPSS ver.15
statistical software. Pvalueless than 0.05was considered
statistically significant.

REsuULTS

Forty five patients were included in this study.
Mean age was 62.73 years (range from 10-94 years old).
There were 25 males (55.6%) and 20 females (44.4%).
There were 8 patients (17.8%) who had inotropic
drugs during admission. Mean creatinine was 1.87
mg/dL (range 0-7 mg/dL). There were 28 patients
(62.22%) who had underlying diseases (Table 1).

There were 24 patients (53.3%) who were first
diagnosed as NF, others patients were diagnosed as
other condition initially. Affected organs were upper
extremities in 3 patients (6.7%) and lower extremities
in 42 patients (93.3%). There were just 18 patients
(40%) who had history of injury. The bacterial cultures
from wound in 10 patients (22.22%) were growth (2
gram- negative bacilli, 2 Streptococcus group D, 3
Staphylococcus Aureus, 1 Streptococcus Group A and
2 other bacterial types).

Table 1 The percentage of underlying diseases

Underlying disease Frequency Percent
Diabetes mellitus 16 35.56
Hypertension 12 26.67
Chronic renal failure 8 17.78
Cirrhosis 3 6.67
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Table 2 Showed percentage of morbidity

Morbidity Frequency Percent
Limb loss 7 15.56
Pneumonia 3 6.67
Acute renal failure 3 6.67
Catheter urinary tract infection 2 4.44
Table 3 Presented outcome
Status of discharge Frequency Percent
Improved 8 17.8
Out patient treatment basis 25 55.6
Death 10 22.2
Referral 2 4.4

Mean duration time from onset of symptom to
admission was 101.89 hours (median 72 hours). Mean
duration time from admission to surgery was 20.16
hours (median 7 hours). Mean duration time from
onset of symptom to surgery was 15.67 hours. Mean
hospital staywas 18.53 days (range 1-93 days). Morbidity
occurred in 16 patients (35.56%) (Table 2). Ten
patients (22.22%) died after discharge from hospital
(Table 3).

There were 10 patients (22.22%) who died due to
necrotizing fasciitis. Patients with creatinine more
than 2 mg/dlwere associated with mortality than those
with creatinine less than 2 (P =0.01). Similarly history
of admission in the intensive care unit (ICU) was
associated with higher mortality than those without
such history (Table 4).

DiscussioN

Factors that predicted mortality in NF from this
study were blood creatinine more than 2 mg/dl and
history of admission in ICU. Thus, to decrease mortality
in such patients, physician should give early diagnosis,
early alert to any serious problems, early aggressive
surgical debridement, early proper intravenous
antibiotics and proper resuscitation. Many studies
reported the prognostic factors that determine
outcome in patients with NF such as old age,
streptococcal toxic shock syndrome, immune status,
high serum urea, high serum creatinine, low
hemoglobin level and early operative debridement.*
High mortality, high morbidity and prolonged length
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Table 4 The mortality rate in each risk factors (Univariate analysis)

. Number of death
Number of patients (Mortality rate) P value

Age (>60 yrs) 26 8(30.1) 0.154
Male 25 4 (16.0) 0.301
History of Diabetes 16 4 (25.0) 0.726
History of chronic renal failure 8 4 (50.0) 0.059
History of Cirrhosis 3 1(33.3) 0.539
History of Inotropic uses 8 3(37.5) 0.349
Systolic blood pressure (<90 mmHg) 5 1 (20.0) 1.000
Pulse rate (>100 beat per minutes) 13 4 (30.8) 0.441
Hemoglobin (<10 g/dl) 11 2(18.2) 1.000
White blood cell count (>15,000 cells/mm?) 19 6 (31.6) 0.281
Creatinine (>2) 12 6 (50.0) 0.013
Onset (>100 hrs) 14 4 (28.6) 0.700
Timing to surgery after admission (>7 hrs) 22 4(18.2) 0.722
History of admission in intensive care unit 8 6 (75.0) 0.001
of stay of NF patients are our cause for concern about 2. Hansen SL, Mathes SJ, Young DM. Skin and subcutaneous
this disease. To prevent this disease, early detection, fissue. In: Brunicardi FC, et al, editors. Schwartz’s Principles
early treatment, multidepartmental care, good Z;juggery, 8" ed. New York; McGraw-Hill Companies, 2005:

rehabilitation, good psychosocial support are the 3 ¢ 00 A ching s, Goldsmith CH, Pennie RA, Bain JR.

important clues to take care of NF patients. Mortality in patients with necrotizing fasciitis. Plast Reconstr

The limitation of this study is small sample size to Surg 2007;119:1803-7.
make a certain statistical analysis. Also it is a 4. Kwan MK, Saw A, Chee EK, et al. Necrotizing fasciitis of the
retrospective study, which is prone to bias and error. lower limb: an outcome study of surgical treatment. Med J

Malaysia 2006;61(Suppl A):17-20.

5. Wong CH, Chang HC, Pasupathy S, Khin LW, Tan JL, Low CO.
Necrotizing fasciitis: clinical presentation, microbiology, and
determinants of mortality. J Bone Joint Surg Am 2003;85-A:

However we are going to collect more data in a
prospective manner.

CoNCLUSION 1454-60.
6. Hefny AF, Eid HO, Al-Hussona M, Idris KM, Abu-Zidan FM.
Necrotizing fasciitis is one of the most disastrous Necrotizing fasciitis: a challenging diagnosis. Eur J Emerg

Med 2007;14:50-2.

7. Rieger UM, Gugger CY, Farhadi J, et al. Prognostic factors
in necrotizing fasciitis and myositis: analysis of 16 consecutive
cases at a single institution in Switzerland. Ann Plast Surg

problemsin our hospital with high mortality (22.22%),
highlimblossrate (15.56%), high morbidity (35.56%)
and prolong length of stay. We may decrease morbidity

and mortality of necrotizing fasciitis by paying more 2007:58:523-30.

attention to these patients. Surgeons should keep 8. Ozalay M, Ozkoc G, Akpinar S, Hersekli MA, Tandogan RN.

patients, especially those with creatinine more than 2 Necrotizing soft-tissue infection of alimb: clinical presentation

mg/dl and history of ICU admission, under close Zg5d factors related to mortality. Foot Ankle Int 2006;27:598-

observation. They should be fully resuscitated and 9. Schlroeder JL, Steinke EE. Necrotizing fasciitis—the impor-

properly managed. tance of early diagnosis and debridement. AORN J 2005;82:
1031-40.

10. Legbo JN, Shehu BB. Necrotizing fasciitis : a comparative

analysis of 56 cases. J Natl Med Assoc 2005;97:1692-7.
11. Tillou A, St Hill CR, Brown C, Velmahos G. Necrotizing soft
tissue infections: improved outcomes with modern care.

REFERENCES Am Surg 2004,70:841-4.

1. Daniel A. Anaya E. Surgical infections and choice of 12. Bilton BD, Zibari GB, McMillan RW, Aulfman DF, Dunn G,
antibiofics. In: Townsend CM, et al, editors. Sabiston Textbook McDonald JC. Aggressive surgical management of
of Surgery, 17 ed. Philadelphia: B Saunders, 2004:264-6. necrotizing fasciitis serves to decrease mortality: a



refrospective study. Am Surg 1998;64:397-400.

13. MajeskiJA, AlexanderJW. Early diagnosis, nutritional support,
and immediate extensive debridement improve survival in
necrotizing fasciitis. Am J Surg 1983;145:784-7.

14. Meng Y, Chi CY, Ho MW, et al. Microbiology and factors

15.

Sukpromson C Thai J Surg Jan. - Jun. 2009

affecting mortality in necrotizing fasciitis. J Microbiol Immunol
Infect 2005;38:430-5.

Sudarsky LA, Laschinger J, Coppa G, Spencer F. Improved
Results from a standardized approach in freating patients
with necrotizing fasciitis. Ann Surg 1987;206:661-5.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


