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leTepoTonuueckas occubukauus MNpeacTaBasieT upesBblyaliHO peakoe
sIBNIeHNE, KOraa KOCTb Pa3BMBAETCS B MSIKMX TKaHSX, KOTOpble 06bl4HO
He nozBepxeHbl occudukauuu. Mo NpuurHe pesKoro BO3HUKHOBEHWS U
HeAoCTaTOYHOrO ONMUCaHWS STUONIOTUM, NATODU3NONOrMM U BapUAHTOB Jle-
YEHUS KIIMHUYECKME Bpayy, paHee He CTaNKMBaBLUMECS C AAHHBIM COCTOSI-
HUEM, WUCMbITHIBAIOT TPYAHOCTM B MPUHSATUM PELLEHUsI O BbIGOpe NeyeHusl.
Mbl NpefcTaBnseM ciyyait reTepoTonuyeckom occudmkaumun B CpeanHHOM
paspese nocse onepauuu no noBogy abaoM1HanbHOW TpaBMbl Y 60/bHOTO
C MOMMTPaBMON M 06CYXAaeM COBPEMEHHOE MOHUMaHWE 3TUOMOMUU, Ma-
TO(U3MONOrUYN, BapuaHTOB JIeUEHUS] TeTEPOTONUYECKON occubuKauum, a
TakXxe NPOBOAWM 0630p NMTEPATYpbI.

KnroueBble crioBa: retepoTonuyeckasi occubUKaLms; KOCTHasi TKaHb;
CPeAVHHbIV HaZpes; onepaums No NoBoAy abAoMUHaNbHOWM TPaBMbl.

I‘eTepOToaneCKaH occndpukammsa (TO) mnpexncrassier
co6oif KocTHOe 06pa3oBaHme, BCTPEUAIOIIEECS BO BCEX
BUJAaX MATKUX TKaHell BHe CKeJeTHOW cucTeMbl. Bmep-
Bble onucana Riedel B 1883 r. Oanako, yuntbiBast (akt
YPE3BBIYAIHO PEAKUX COOOIIEHNN O TEeTepOTOMHYECKOI
occuuKaIy, ee PacipoCTPAHEHHOCTh OCTAETCS Heolle-
HEHHOI. JTUOJIOTHS TAHHOTO MATOJOTHYECKOTO COCTOSTHUS
nporuBopeunBa. OHO TMO-TIPEXKHEMY CUUTAETCS YPE3BbI-
YaifHO peKuM ocJokHeHueM. [[ng ee nedeHus mpuMeHs-
TOTCST PA3JINYHbIE METObI, HO HU OJWH W3 HUX He CTa
cranjaproM. B crarbe Mbl 1IpejcTaBisieM caydail JedeHus
nanuenTa ¢ ['O, ynaseHHONl XUPYPruuecKuM IyTeM depes
NATh MeCSIeB Tocye aOJOMUHAIBHON XUPYPTrUuu MpH TO-
JIUTPaBMe C TPABMATUYECKUM T€MOIIEPUTOHEYMOM, Pa3BUB-
muMcs Ha (oHe MHOXKECTBEHHBbIX mepdopalliii B Tolei
kuike. OGCYK/IAIOTCST PA3JINYHbIE TOUKH 3PEHUs], Kacaio-
I1ecst 9THOJIOTUN 1 MeTo10B Jeverus: 1O, n npuBoauTcs
00630p JUTEPATYPBHI [0 JTAHHOU TEMe.

KIMHUYECKUN CJIYUAN

IHECTI/I,C[GCHTI/IJIGTHI/Iﬁ My)K‘-II/IHa 6bI]I FOCHI/ITa]II/ISI/IPOBaH
¢ skajo6aMu Ha MPOrPeCcCUpYIONine HEIPUSTHDBIE OIIyIe-
HUA B BHI/IFaCTpaJIbHOfI 06JIaCTI/I u Bsayme JKUBOTaA II0CJIE
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Heterotopic ossification (HO) is an extremely rare condition which
occurs when bone develops in soft tissues that usually do not undergo
ossification. Because of its rarity, the etiology, pathophysiology, and
the treatment options are not welly noted, the clinicians who have not
experienced this rare condition have difficulties in deciding how to
manage it. So we present a case of HO in midline incision following
abdominal trauma surgery in polytrauma patient and then discuss the
current understandings of the etiology, pathophysiology, treatment
options of HO with related literature reviews.

Key words: heterotopic ossification; bone tissue; midline incision;
abdominal trauma surgery.

eterotopic ossification (HO) refers to a bone forma-

tion in all types of soft tissues outside the skeletal
system. It is first described by Riedel in 1883, but given
the probability that HO is extremely rarely reported,
the incidence is unclear. The etiology of pathology is not
consensual, and the formation of HO is still considered
an extremely rare complication. Various treatments have
been attempted, but none of these has yet been clearly
established. Here we present a patient with HO that was
surgically resected five months after abdominal surgery
for polytrauma including traumatic hemoperitoneum due
to multiple jejunal perforations, and then discuss the
current understandings of the etiology and treatment op-
tions of HO with related literature reviews.

CASE

A 60-year-old man was admitted with complaints of
progressive epigastric discomfort and more aggravated
postprandial fullness disturbing his posture for the past
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preMa MUK, YTO OTPUIATESHHO BJHUSJIO HA MOJOKEHUE
Tesla B MOCJIEHUE TATh MecsieB. JlamapoToMusi mpoBoiu-
Jach Tpu pasa. llepBoii omeparueil ObLIa JIATAPOTOMUST
«damage control», BblIOJIHEHHAs uyepe3 CPeJUHHbIT al-
JIOMUHAIbHDII HAAPE3, VIS JIEIEHUST TPABMATHUECKOTO T'e-
MOIIEpUTOHEYMA M Pa3PbIBOB TOIEH KHUIIKHU [0 MPUYNHE
JTOPOKHO-TPAHCIIOPTHOTO TIPOUCIIECTBUSI 34 ISTH MECSIEB
10 3TOTO.

Ilpu ocMorpe B ob6gacTi aGAOMIHAIBHOTO HaJpesa
MATBIIUPOBAJIIOCH TBEP/0e 06pa30BaHUe, PACIPOCTPAHSIO-
1eecst OT MOATPYANHHON 00JacTH [0 BEpXHEW IyHOYHO
obmactu. [lpyrux marojorudeckux oOpasoBaHuil He 006-
Hapyskeno. Kommbiorepuasi Tomorpacdust ab1oMuHaIbHOM
o6J1acTi T0Ka3aia BEPTUKAJIbHO OPUEHTUPOBAHHOE, BILI-
KooOpasHoe, JHuHeitHOe 00bI3BECTBIEHHOE TAaTOJOTIIeCKOe
o6pasoBaHue TOU Ke TJIOTHOCTH, YTO M OCTAJbHbIE KOCT-
HbI€ CTPYKTYPbI B NpeAbIAyIeM a6IOMUHATIBHOM paspese
(puc. 1). Bo Bpems onepanuu B o6aactu a610MUHAILHO-
ro paspesa o6HApY}KEHO OOBI3BECTBJIEHHOE 06pPa30BaHUE
B npea6pomuuHoM npocrpadcrse (puc. 2). Bbinoanen
ob6mmit Hazpes. Pasmep mccedeHHBIX 06pPA3IOB COCTABIII
10 x 3,5 x 0,8 cm. T'mcromarosorust moxasajia 3pesibie
kocTHbie TpalekyJ bl (puc. 3). CUMITOM IOJHOCTBIO MCUYE3
mocse onepanuu. [lanuenT Boimican 6e3 OCIOKHEHUI.

OBCYIKJIEHUE

I'O upezcraBisier MeramsacTudecKuii (eHOMeH, Npu
KOTOPOM KOMIIOHEHTBI 3PeJioil MaacTuH4YaToll Koctu (hop-
MUPYIOTCS B MATKMX TKausaX (Kojka, pyOIbl, TTOAKOKHAS
SKUPOBasi KJETYaTKa, MbIIIIbI) [0 X0y TKaHeil OpbLKeiKn
[1]. TO Bcrpeuaercst B 2-7 % cay4aeB y HalMeHTOB, MPO-
HIEJIINX OPTOIE/IYecKie Onepaiu Ha Ta306epeHHOM
cycraBe, 3arparuBaioniue ero karmcymay [2, 3]. Hecmorps
Ha 10, uto I'O sBJISIETCA CTAHAAPTHBIM OCJIOKHEHUEM Op-
TOIE/INYECKON XUPYPrUH, OHO CUUTAETCS OYEHb PEAKUM
SIBJIEHUEeM Tpu abaoMuHanbHOl Xupyprun. HemnaBHee mc-
crefioBanne mokasano, yro I'O 3aperucrpupoBana B 25 %
caydaeB cpenn 152 manueHToB ¢ a6JOMHHAJIBHBIM paspe-
3oM [4]. K coxanenuio, moka He omy6JIMKOBAaHbI KaKHe-
am60 noapobHbie naHHble o cuMnToMaM ['O y 60JIbHBIX
nocse a6oOMUHATIBHOI onepaiui. Bo3MokHO, 3TO CBsi3a-
HO C MaJIbIM KoJmmuecTBOM narueHToB. Omnpezpenento, ['O
npeobianaer cpean My:kunH. COOTHOIIEHHE CIyYaeB Y
MY>KUMH M okeHIUH cocrasisger 10 : 1. Bospacr naiuen-
T0B Bapbupyercs or 18 10 91 roga (GosbuMHCTBO HalM-
eHTOB cpe/Hero Bospacra) [5, 6]. BoJbmuHCeTBO reteporo-
MTIYECKUX KOCTHBIX 06pa3oBaHuii GopMUPYIOTCS B TIEPBBLIii
TOJI TIOCJIe ONepaIii W CaMOKYNHPYIOTCS B JajbHENIeM
[4]. B namem cayvae mocJie mepBoii JTanapoTOMUN MPOIILIO0
NATh MECSIIEB.

[Tatorenes 'O He uccienoBan B MoJIHON Mepe. Bo3Mosk-
HO, OH CBsI3aH C OCTeOOJIACTHOI MeTamasueil MyJIbTHIIO-
TEHTHBIX ME3eHXMMAJIbHBIX KJIETOK KaK OTBET Ha CUJbHBIE
BOCIIAJTMTETbHbIE PA3/IPAKUTENN TIOCJTE TPABMbI, WU JKe
OH BBI3BIBACTCS TPABMATHYECKON WJIN XMPYPrHYECKON MM-
[JIaHTalell HaJAKOCTHUIbI B Msarkue Tkanu [1]. /lanHbrii
TPOIeCC OTHOCAT K OCTEOTeHHOHN WHAYKIINU, KOTJa Me3€H-
XUMaJIbHBIE KJETKH, KOTOpbIe HE YYacTBYIOT B 06pa3oBa-
HUW KOCTH B HOPMAJbBHBIX YCJOBHUAX, MPHOGPETAIOT CBOI-
cTBa (popMupylomuxcs Kocreii [7]. B mamem ciydae I'O,
BEPOSATHO, TPOM3O0ILJIA M3-32 MOBTOPHBIX XHUPYPrHUECKIX
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5 months. He had received three laparotomies. The first
surgery was a damage control laparotomy, which was
done by a long midline abdominal incision for traumatic
hemoperitoneum and jejunal perforations due to traffic
accident five month ago.

On physical examination, a hard mass was palpable
in the abdominal incision site extending from the subx-
iphoid region to the upper umbilical region. Except for
the palpable hard mass, no additional abnormal find-
ings were observed. A computed tomography (CT) scan
of the abdomen revealed a vertically oriented, bifurcat-
ed, and linear calcified lesion with the same density as
other bony structures in previous abdominal incision
site (fig. 1). At operation, the calcified lesion in the
abdominal incision site was found in the preperitoneal
space (fig. 2), a total excision was done without severe
adhesion around tissue. The size of the excised spec-
imen was 10 x 3.5 x 0.8 cm, and the histopathology
revealed mature bone trabeculae (fig. 3). The symptom
was completely resolved after the operation, and he was
discharged without any complications.

DISCUSSION

HO is defined as the metaplastic phenomenon where
mature, lamellar bone components are formed in soft
tissue such as skin, scars, subcutaneous fat, and muscle
along with mesenteric tissues [1]. HO is a common find-
ing after orthopedic surgery and is seen in 2 to 7 % of
patients who underwent hip surgery including hip joint
capsule [2, 3]. Although it is known to be a common
complication after orthopedic surgery, it is recognized
as a very rare phenomenon after abdominal surgery. A
recent study reported that HO was observed in about
25 % of 152 patients who underwent abdominal incision
[4]. Unfortunately, definite data of the symptoms asso-
ciated with HO in patients who underwent abdominal
incision has not yet been established. Perhaps this limita-
tion is due the small number of patients. It is certainly
that HO is male predominant, with male to female ratio
about 10 : 1, age distribution ranging from 18 to 91 years,
mostly middle-aged individuals [5, 6]. Most ectopic bones
appear to form within one year after surgery, are self-lim-
ited and even regressive [4]. In our case, five months had
elapsed since the first laparotomy in a middle-aged male.

The pathogenesis of HO has not been clearly estab-
lished, although it may be due to osteoblastic metaplasia
of multipotential mesenchymal cells as a response to se-
vere inflammatory stimuli from trauma, or may be caused
by traumatic or surgical implantation of periosteum into
the soft tissues [1]. This process has been referred to
as an osteogenic induction, where the mesenchymal cell,
which normally does not participate in bone formation,
gains the property of forming bones [7]. In our case,
HO probably occurred due to repetitive surgical injuries,
with maintained inflammatory stimulus resulting in bone
formation.

In previously reported cases of HO associated with ab-
dominal surgery or trauma, most of the symptomatic pa-




Pucynoxk 1

Pucynok 2

Komusiorepuast tomorpadust (KT). @pouranbuas Xupypruueckasi 06aactb. BbioJiHEHO XUpYpruyeckoe
yaaxenue 'O

Figure 2

Operative field. Surgical excision of HO was done

(A) u carurraiapHas (B) npoeknus cpeso KT
IOKa3bIBAIOT 0ObI3BECTBJIEHHYIO TKaHb (GeJibie
CTpEJIKH) B YYaCTKe CPEAUHHOTO pa3pesa

Figure 1

Computed Tomography (CT) scan. The coronal
view (A) and the sagittal view (B) of CT scans
show calcified tissue (white arrows) in the
midlineincision site

Pucysok 3

Tucronarosiorus mcceyeHnsix 06pasnos: A — obmas dororpadus (pasmep 10 x 3,5 x 0,8 cm);
B — rucrosornyeckuii cpe3: Tkanb 3peJoii koctu (100 x HE)

Figure 3

Histopathology of the excised specimen: A — gross picture (size 10 x 3.5 x 0.8 cm);

B — histologic section: mature bone tissue (100 x HE)
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TpPaBM, IPU KOTOPBIX YCTOWYMBDBIE BOCIIAJIUTEIHHBIE Pa3-
JIPAKUTE/N BBI3BIBAIOT 00PAa30BaHue KOCTH. B onnmcanubrx
caydasx 'O mocae a6oMUHAIBHOW XUPYPrUM WJIH TPaB-
MbI GOJIBIIIMHCTBO TMAIMEHTOB JKAJIOBAIUCH HA 0OJIb, B3y-
THe U AUCKOMGOPT MPHU MEPeABIKEHUH, UYTO TAKXKe Ha-
KJIQJ[bIBAJIO OTPAHWYEHUsI HA MOBCEAHEBHYIO AKTHBHOCTD.
VY wnamrero narenTa HaGJI0[AICS TPOTPECCUPYIONIIIL UC-
KOM(DOPT B 3MUTACTPATBHON 06JACTU U B3LyTHE KIBOTA
mocJie mpueMa M.

Bo Bpems BpaueGHOTO OCMOTpPa B TOPAKEHHONW 06JIaCTH
MaJbIINPOBATIOCH TBepAoe o6pasoBanue [8]. I1pn momospe-
uun Ha 'O Tpefyercsi peHTreHOJI0rnIeCKOe UCCIE0BAHIIE.
Jljisi TIOCTAaHOBKYM TOYHOTO [UATHO3a IOAOIIYT PEHTrEeH,
yabrpacoHorpadusi, KT u MPT. Ilpu pentrenoJiornue-
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tients complained of pain, swelling, and uncomfortable
movements, which also caused disability in their daily
activities. In our case, the patient presented progressive
epigastric discomfort and postprandial fullness disturb-
ing his posture.

On physical exam, a hard mass was palpable at the
afflicted area [8]. If HO is suspected, radiologic imag-
ing test is required. A plain X-ray, ultrasonography, CT
scan, or magnetic resonance imaging can be useful for
accurate diagnosis. When radiologic imaging test is used
for diagnosis, care should be taken to distinguish HO
from other mostly benign entity lesions and other post-
operative complications such as surgical site infection
and retained foreign body [4]. In Our case, a hard mass

MOJINTPABMA/POLYTRAUMA N9 3 [ceHTa6pb] 2018



Cnyyaii U3 NpaKTUKK

56 - 85

CKOM HCCJIe0OBaHNN HeoOXoAnMO oTmanTh I'O ot 106po-
KA4eCTBEHHBIX 0OPA30BaHUIl U OCTAJIBHBIX MOCIEOEPAIU-
OHHBIX OCJOKHEHUH, CPeIN KOTOPBIX WHQEKIUS MOoce-
OTIEpaIlMOHHON paHbl W WHOPOAHbIe Tema [4]. B mamem
cayvae KJIMHHYECKOe OOC/Ie0BaHIe I[0KA3aJ0 TBEPIOe
o6pasoBaHIe, POCTUPAIOIIEECsS] OT MOATPYINHHON 06J1a-
cTH 10 BepxXHeill mynounoit o6aactu. [IpoBeaennt o630pHast
pentrenorpadus n KT.

ITporro3 T'O o6brano GmaronpusaATHeiil. OCTOKHEHUS
BO3HUKAIOT PeAKO. HeKoTopbie KIMHUYECKHe Cayvaun Mo-
Ka3aji, 9TO KOCTHBII MO3I MOKET WIPATh HE3aBUCUMYIO
POJIb B reMaTorod3e, KOrja TUCTOJIOTHS TOKA3bIBaeT HOP-
MasbHbIll reMaronod3 [9]. Takske coobiaercst o ciydasix
OCTEOXOH/IPOMBI MEYEBUHOTO OTPOCTKA, KOTOPAsT PACIIPO-
crpansiercst B pyOIoByIo TKaub Gpiomnoii crenku [10]. TO
B GOJIBIIMHCTBE CJIyYae siBJSETCs] JOOPOKAYEeCTBEHHDBIM 06-
paszoBaHueM. 3JI0KauecTBEHHbIE 0OPa30BaHusi, HAIpUMep,
ocreocapkoMa, BeTpedaioTces peako [11].

OKoHYATeIbHBIX PEKOMEH/IAIUN IO JieYeHUuIo PyOIIoBOit
TKaHu GPIONTHON cTeHKN HeT. MOXKHO TPUMEHSITb HECKOJIb-
KO MeTOJI0B. B0o3MO:kHO KOHCepBaTtuBHOe JieueHne. OTka3s
OT oTlepalnu noJpa3yMeBaeT NPOMUIAKTUKY JdaTbHeei
occudukaryu. Tem He MeHee, TIPEANOYTUTENHLHBIM METO-
oM JiedeHus: cuMnromarinyeckoit 'O MoxkeT 6bITh XUPYP-
rUYecKoe MccevueHne ¢ mepBUYHbIM 3akpeiTueM [8]. Pern-
JIUB BCTpeuYaeTcs KpaiiHe pelko. V3BecTHO, 4TO Heapesas
KOCTHAsi TKaHb UCYE3aeT M0CJIe UCCeYEeHNsI, a JOCTATOUHDII
Jieye6HbIN 9 PeKT MOKeT ObITb JOCTUTHYT TOJBKO IPH
ynasenun obusacteii 3pesoii occudukarnun [12]. Iddex-
TUBHbIE MeTO/bI MpodunakTuky peiuansa 'O BriOYaOT
ayuesyio tepatmio (JIT) u HecrepowaHble MPOTHBOBOC-
namrenshbie cpejcrsa (HIIBC). HecMorpsa Ha TO, uTO
JIT mmmpoxo ucrnosb3yeTcs AJsi MPoMUIaKTUKI U JIeUeHHUs
I'O nocne opromneanueckoil onepaiyu, npeuMyiiectsa PT
B a6OMUHAJIBHON XMPYPIUU OTCYTCTBYIOT HMJIM OCTAIOTCSI
cnopabiMi [7]. Ilpu T'O mmpoko ucnosbaytores HIIBC
(uugomeranun, audocdarsr u ocobenno Etuaponare Jlu-
comuym) [13]. UccaenoBanns KUBOTHBIX, IPH KOTOPBIX
JIEMUHEPAJIN30BAHHBIN KOCTHBIN MaTPHUKC ITOMEIAIcs B
a6/JOMIHAJIbHBIE MBIIIIbI, TIOKA3aJH, YTO JAHHbIE TIpe-
maparbl MOTYT 33JIeP’KUBAThb ¥ YaCTUYHO IPEJOTBPANIATh
nocseornieparronnblii peraus 'O [14]. B namem cayyae
I'O 6buta ymamena xupyprudecku. Ilocseoneparmonnas
npoduIakTyecKas JyueBasi Tepanus MPOBOANIACH B Te-
venne 5 aueil (¢ Hu3KoW 1030i o6ayuenuss 700 canTu-
[peit). DapMakooruyecKue npenaparbl He IPUMEHIICh.

BbIBO/IbI:

I'O mpexcraBisieT peiKoe MATOJOTMYECKOE  SIBJIEHIE.
MHorue ero acneKTbl OCTAIOTCS HENCCJeJOBAaHHBIMU. MBI
PEKOMEeH/lyeM XHUPYpPruueckoe yjajleHne B KauecTBe BbIGO-
POYHOTO JIeYeHUsI, T.K. OKOHUYATEJIbHbIE PEKOMEHIAINH 110
sedennio 'O erre He omy6IMKOBAHBI.

Nudopmauus o punancupoBanun u KoHpImMKTE
HHTEPECOB
ABTOpBI JIJaHHOIT PAGOTBI 3asBJISIOT 00 OTCYTCTBUU SIB-
HBIX U TIOTEHI[MAJIbHBIX KOH(JIMKTOB HHTEPECOB, CBS3aH-
HBIX € IMyOJInKaIyeil CTaTbu.
WccneoBanne He UMeJIO CIOHCOPCKOH MOJIEPAKKN.
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extending from the subxiphoid region to the upper um-
bilical region was noted on clinical exam, and then plain
X-ray and CT scan were performed.

The prognosis of HO is generally good, rarely causing
complications. Several case reports showed that the bone
marrow of HO can play an independent role in hemato-
poiesis, with histological evidence of normal trilineage
hematopoiesis [9]. Cases of osteochondroma of the xy-
phoid appendix into the abdominal wall scar have also
been reported [10]. Although HO is mostly benign, it is
rarely reported as a malignant lesion such as osteosarco-
ma [11].

Although there is no definitive guideline of the treat-
ment methods applicable to the scarring of the abdominal
wall, several treatment methods can be applied. Con-
servative treatment can be possible, avoiding surgery to
prevent further ossification. However, surgical excision
with primary closure can be the treatment of choice for
symptomatic HO [8]. Recurrence is very rare, and it is
known that immature bone tissue is depleted after exci-
sion and sufficient treatment effect can be obtained by
removing only mature ossifications [12]. Treatment meth-
ods known to be effective in preventing recurrence of HO
include radiation therapy(RT), and NSAIDs. Although
RT has been widely used as a preventive and treatment
method for HO after orthopedic surgery, the advantages
of application of RT in abdominal surgery are still lack-
ing and controversial [7]. NSAIDs, such as indometha-
cin, diphosphates, and especially etidronate disdium, are
widely used in HO [13]. Animal studies in which demin-
eralized bone matrix was inserted in the abdominal mus-
cle to induce HO, have shown that these pharmaceutical
agents may delay, and partially prevent postoperative
recurrence of HO [14]. In our case, the symptomatic HO
was surgically excised, and then postoperative prophy-
lactic radiation therapies were performed for 5 days with
low dose radiation (700 c¢Gy). No pharmaceutical agent
was prescribed for prevention.

CONCLUSION

HO is a rare pathology, with many unknown aspects.
We recommend the surgical resection as a selective ther-
apy until a verified study of HO treatment is published.
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