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aob3ogmmdado.  Ly39@bo@obBl  gomoghgdwmom mbgzow

3960960 (396@MonmMantgdsl  600g-dg

Sbm@E3o o 3950gb0m momEBamods30sL sbmMd(30mm-
3mbgbLoon® momzamodbs@m®Bo. Jomgdnem %3bgboemBo
3ol 3bsdbmgMagoom bagmggmomomm domgdamemo enmey-
6ol dgomeoo [6].

3'36.33 éoénganqnb badoﬁmga@mb dnﬁ'gﬁannb 30053

bobsoremols  Joz6mlizm3do  Fgbfsgemobsmgols  dsbsemols
50gbs305 5 3G935658980b Imdds0g8s

Lobosmmalb  doghmlzm3do  Fgbobfogmoem  Bsbomal
BodLoosl gobogboom Gamabboigobs {85% - L3oMEn
(96°), 10% - gmédsmabo, 5% - yobmmmgobo ddstdgogs)
©5 4%-0060 Rm®Iomobol (4g  JsErexnm®mIsmmg3owo,
96 3. Na,HPO,-NaH,PO,)} x0dbs@mtdo, godbagool
B99ga dsbomal gonfyemmgds 30dwobstrgmdos Lbgsws-
bbgs 3mb(396@6Ma300L L3oMHGgdal dbstrm Moado. Jumgoml
3994ormndgdom 35030680, 393bswgdrnm 5333 Lobgol
3bsomgdl s 3magdsgom 3935@mdbomab-gmbobom. 36g-
3065898 gbFogrmmdom Lobsmmol dozombzm3do.

domgdammo 3mbo3g8gd0 edndogos LESbostEMmo
35605300m0o  LBOGOLENL  Igmmmom.  Bmbs3g3gdals
LoFBNbmMgdAlL oboggbow gsdmygbgdmmo ogm LGon-
©96@0L 3Mo@gtondo. Imbozgdgdal LotrFanbmgds Bgec-
39b6ws 95-99%-L.

30RJ>IT0 3IRJI3IB0

33930l Lofyob g@e3dg mogmedotzgmawe gsdmgo-
996900 3935630m30lb 3mEbommdall 3og3 gemo, 3o6asw

336Hmdomgdamo obgmgtmdotgdgmo 5396@0b 0bgsdbonmo
abom B9ygobal, dgomeo. o3 30dboor dmdotrn Jomdgdo
(mEng0sbo) s3ysgom mE - Lagmb@Hmmm s basogm
(7-7 x360bggemo) - Rammem. mogmommol gogeol batrzmdals
J398 Loggmo Kamnob Jomdgdol dodommdo Fgzoygabgm
70%-0560 gooemal b3otm@o (13m). bogmb@memm xanzol
R60bzgmadl aon3gomsm asdmboomo Fymolb 0bgdios
(13em). L3otEob 0bgdiool Bgdmddggdsl zoxzsbgdom
30doemmb Bgyghommdobs s dm3gdol (33emomgdgdols ocm-
6oEbg0m. 9db3g60d9b@ 0l obabtmnmb mtogg kamBowsb
53000900 B0doenmb domgzbogmo Jobomms s ©ogsddawgm
36935658980 bobsmemal Jozrmlizm3To FgbobfFegmeco.

359m33emg39%00 aa0bos, Hmd dodommb Jgzzgto-
mmdob s dmdgdol mgombsBobm (33momgdgdo asdmg-
mobos L3oMHEGoL bLbathol 0bogd30gd0sb mE 3306530.
30d0emmb dBm3gdal LG o@obE3NM© Latr§dnbm Tgdz0tgds
doofgmmo ogdbs 22-3 @mglb. Bomgdamo dmbasgdgdo
FoBmmagbomos bm@moodg 1. 39@dme, bm@ocnwsb Rsbl,
6Om3 Logogmo gamxdo 0bogdogdol ©ofygdowsb 22-g
©mgb bLagmbgMmmm Kkanxndo 5m0bodbs dodormmbiogal
©530bsbosmgdgmo  btdomato dhws. Jgdme, Jso-
Mg, 30303 LEOGALEINMoE LotFAnbmo goodsthos
9439 B360obggemol dodomml dmgmé Logtdol, sbgag
Lodommal 3sB39693magdo (L. 1.1 s 1.3), Fgoigme
3000 @gmMIgdo s 900bndbs Fomgmo Ygxngtommdal
06@9bbomemdol ;mgomboRobm Bo@gds (bot.1s o 13).
53539 MM, LGSGOLEN3PM© LsdFInbme Bgmdiotosm
dodoemml Hmgmé Logedg, obggg Lodsmemyg bogogmo
®Ran8oL B3MH0bzgmgdl (L@, 1.2 s 1.4). gutm 3980,
39Ls3g 3306l 5060Bbs Bmangmo nbrogowal dodormb
Jbmgoemals Bgzermdo(byed. 1a, ©, 9).

3otromgmmemo Rogo@stmgo Job@mmmmaon® 36g3ots-
&98dg dodommb g3ogtdobol 3rggddo bobbendstrmazgdals
ombmdM0go sbomoda. Ly@mocowsb 2, Rsbl, Hm3 do-
dommb  Jumgommae  30g3eto@do gsboBggs 3 xgbs:l.
356gme  IMogemBeosbo gotgdmgebgdmmo gdomgmondo;
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by@smn 1. bdomGob Bgdmgdgrgds Jomdob dodommb bodsmmobs s bog®dol (33emomgdsdy. LagmbEMmmemm RamRolb BMEbzgmol dodomm: 1-mo mg
(s), 22-9 g (3). Laggmo ganskob BMbggmol dodormm 22-g mgl: gd0MHgdamo dodormm (3),6930mbo dodormmBo (w, g). bLogmbMmm™ xamesol
2606390l dodoemmb bodsmemg (1), bog@dg (2); Lagegmo ganszob $mobggmob dodoemmb bodsmemg (3), bogtdy (4)

Lagstoggmml a6.dnbsdolb JormMams sbimiosios 9



2. o 19bs, ®MIgmo Fotdmmagbommos 3sBatho Bgdom-
0gdgmo Jumgomom. NBmsmme gdomgmamo ol Jggd
b3o© 35b3memndgdamo, d3gdmom 3o bagmgdae gabsn-
mot0dgdamo 3336030 Fgdoghmgdgmo Jumzgomos, Matm
dbbgomo  Lobbendstimggdoom.  3mmoggbamo  dmgzmado
a3b3009ds, Mmamtis dstomgmnmsn sbgzg gem3obymals
3030 gmobmgzobo dodstronmmagdom. Fme xgbol Lob-
dg 000gdolb  xsBstro  gdsgtrongdgmo  Jumzgomal oo
3336030 Bgdoghomgdgmo Jumzgomol Gmmos. s 1396580
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336300980 modnnMo LowobMgdas. 3. 396@Momnmo Mg
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Lobbemdetmggdo. godmzamg3gdom ©sanbrs, ®mI Lai-
©gmo  ®anBob BMobzgmgdol dodommmlb  sbsmmdy  3o-
30motgdol Momwgbmds mgambohobme dzotogds g3o0-
96 3obob gtommzseb 3Mgdo (LanGeco 2).

33ma30L Bgdroamd g@o3dg 30bdbo ogolbsbgo dodo-
mmdo o3-b 9Menbgsdbommo gbom Ygyzebs. odabogol

beysmo 2. bogmbBmmm gannob Jomdolb dodommb Jobmetdo@gd®mbogs (H&E). s - 930wg63dobols (1) d3gd
30bmoggdmmos ghds (2). dodormmb s bsfomo Fomdmmagbomos godtmdam-(3bodmgsebo dtom (3) (X10); & -

930009630bo s gids, Hmdgmags godomamgdal (cbEgdo) Lombgom asdmoatBggs (X40); a - BodGOMbYm-(30dmgsbo

Behg (X40). © - JoB8ob mgadmal o33-b gogmgbs Bodommb EgMammzs6 hg8o odomamgdal Mommgbmdsdg, p< 0.01.
Laogmo gansob Jomdob dodommb 3obgmotrdodgd@mbogs (H&E) (g - X40, g - X100). T - g300963abol 36y, 2 -
39Lgnmatodgdmmo 3s8sto Fgdsgtmgdgmo Jumgomo, abtrgdoo Jomomgdammos godometgdo.

aodmgoygbgo bgo@Momato bobdomfysmdamgobo 3s-
msdm. 39Gdme, Ro0xnMalb Boomsdo dmoogbgdmem Jo-
modmb, ©og0ds@ge  BwabEmmo  Joodol  mgodmal
0 gdmbEodomamo  (30mgdol  3m33magdlol  momggamo-
Booom domgdgem gbgbomo (1g domsdm + 200338 (s0-
mmgobo 3m33madlo) o F3omgmol 3983gmdom dmgob-
0bgo Tgfggs gbmazotimgobo Bsbol Bomgdsedrg. 14
Bmdoto Jomado 0834o300 M gamBee: bagmb@Mmenm
@ LaprIr R3NBIVR. baprgmo x3VBL BH0b3grdab
dodommdy  gfmggdewse, Jgdgmgol gbom, o@sbomo
oym Tg 3ommadmb s (30emol batggo. 530b Bgdwga 50 omal
306303mmdeT0 353306 9dm©0m Mmams bogmbgmmmm,
obggg Logogmo xanzol Jocdgdolb dodoemmb dmBolb o
B989M0mmdal (33momgdgdl. asdmdzgdl gofomdmgdoom
Boemadmb Fgdbgmgosb ymggm 3g-5 omgl. domgdammo
B9gagdo Fomdmemagbomos 8g-3 LyMocdy. LyMomowsb
Boomo RsbL, M3 mMogg xkamBdo 500bodbs dodomml

10

s, Jomgdamo Jgwgagdo 03sdy dommomgdl, HmI o6
a0dmgmobos bgo@dmema domsdmBo 0dmdormodothgdmmo
3ommgobo 3m33mygdLbolb Lobbermdstmggdol dewsdy dmgd-
399d0b Mbotho, Groi Bgbadmagdgmos godmfggmmo ogmb
dodommdo od@omto 0batgogb@ol odsmo Bgmfage-
omdoo (L. 3).

306LXS

mo@gbo@mtnmo dmbagdgdom, 399630mdgdals 70-
80% o6 3ob0(3000L L3MBG b 0bgmMEN (3000 s Logatmgal
3boemmdal [18, 25, 7]. 39856g30mdals d3mebormmdals
3Grs35mE0(36mz560 8gommgdosb NboggMbamama dgomm-
0l Fgmhgge mgdrog dgmdmgdgemos [10, 1, 21].
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16, 29]. Lfmego 3o Bofommdmog soblbgds ds38zme
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mgdbob 0bogdoosb 14-22 omob as63smmdsdo dm-
Boro  Joondolb  dodommmb  Lobbmdstmggdol Bl
Bangtbgdal offgg3l, Mo dodommb dmdgdol s Bg-
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©53mManbzgmo bgdmgddgogds, GmImoal babadmogmds
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Resume | The study aimed to determine the appropriateness of using an endogenous growth inhibitory protein complex immobilized in

giomas.

minimize the effectiveness of TPC action.

expedient, taking into consideration the histoarchitectonic peculiarities of the skin.

Key words: hemangioma, liver thermostable protein complex

Lagstroggmmb a6.dnbsdols Jontams sbmoszos

a neutral hydrocarbon ointment base and the route of its administration into the body for the treatment of pediatric heman-

Based on the experimental model of hemangioma (chicken comb) it was found that, unlike injections, the liver thermostable
protein complex (TPC) immobilized in the neutral ointment, applied to the comb through a non-invasive method (rubbing)
did not show the ability to inhibit capillary growth. In addition, it has been revealed, that TPC, like ethanol injection, inhibits
the comb growth. According to the analysis of the data obtained and the results of the previously described study, it was
concluded that the effectiveness of TPC is determined by the histoarchitectonic features of the comb skin. Compared to
thin skin, relatively long retention and low diffusivity of pharmaceutical ingredients, including hepatic TPC, in the comb skin,

Therefore, the non-invasive route of TPC therapeutical application in the area of hemangioma localization is considered

13
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Resume We present a clinical case of pancreatoduodenal resection with en bloc superior mesenteric vein (SMV) resection without
reconstruction. This clinical case represents an infrequent situation. Only 16 such cases are reported in world literature and
no similar cases are reported in Russian-language literature.

A 74-year female patient was diagnosed with pancreatic ductal adenocarcinoma. After detailed examination via com-
puter tomography (CT) a tumor-caused compression of SMV was found. After 4 courses of neoadjuvant chemotherapy,
tumor has totally obliterated SMV. On the control examination via CT a total occlusion of SMV and formation of the shunt
between the main trunks of SMV and IMV was discovered. We performed pancreatoduodenal resection with en bloc vein
resection without reconstruction. Pathological diagnosis: pT1cN1MORO. The patient was discharged on the 15-the day.

Key words: pancreatic ductal adenocarcinoma, pancreatoduodenal resection, superior mesenteric vein (SMV) resection
without reconstruction
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Duodenal injuries present approximately 4.3% of all abdominal injuries and in 25% occur as a consequence of blunt ab-
dominal trauma. It is a very challenging diagnostic problem and may have a mortality rate up to 40%. The first segment of
the duodenum is the least commonly affected (13%). The paper deals with a discussion of such a rare clinical case: perfo-
ration of the duodenum following a blunt abdominal trauma.

45 years old male was hospitalized because of chest and abdominal pain, palpitations, tachycardia, excessive perspira-
tion, dyspnea, generalized weakness. The complaints started gradually 4 days ago following a blunt abdominal trauma.
Symptoms increased and reached an unbearable state which led to the patient’s admission.

Because of late hospitalization As the seek of medical help was delayed, on admission day his condition worsened abrupt-
ly and resulted in the need of mechanical ventilation and later, universal peritonitis. Despite the life-threatening clinical
picture, patient underwent a successful surgical intervention (Graham’s patch technique) and was discharged after full

stabilization, without any further complications.

Key words: blunt abdominal trauma, duodenal injury, duodenal perforation, duodenal rupture

INTRODUCTION

Duodenal injury can be quite challenging diagnostic
problem due to its possible retroperitoneal location. This
may even lead to misdiagnosis or delay in identification
and further approach. As a consequence, mortality rate
can increase up to 40% [1]. Duodenal injuries present ap-
proximately 4.3% of all abdominal injuries [2] and in 25%
occur as a consequence of blunt abdominal trauma [1].
Males are affected five times more frequently compared
to a female population, with a mean age of 23 years [2].

In 2015, Santos et al. analyzed the cases of 1042 pa-
tients with abdominal injuries and second portion of the
duodenum was identified as the most common anatomic
location of all duodenal injury (36%); the first segment was
defined as least commonly affected (13%) [2].

The paper deals with a discussion of such arare clinical
case: rupture of the first segment of duodenum following a
blunt abdominal trauma.

CASE DESCRIPTION

A 45 years old male was admitted to clinic by his fam-
ily members after four days from blunt chest and abdomi-
nal trauma complaining of chest and abdominal pain, pal-
pitations, tachycardia, excessive perspiration, dyspneaq,
generalized weakness. At the moment of traumatic injury,
the patient had alcohol intoxication. Chest pain was left
sided, exacerbated by movement and deep breathing. The
symptoms had increased gradually and due to a negative
dynamic, medical attention was addressed. Past medical
history is significant for alcohol use disorder, COPD, obe-

sity and hospitalization in ICU 2 years ago because of
acute respiratory distress.

The physical examination of the patient revealed SpO2
of 87%. On auscultation breath sounds were heard bilat-
erally, diminished in the lower lobe of the left lung. Oxy-
gen mask was applied (8-10L/min) with an improvement
of SpO2 up to 92%. Ps — 135 bpm, T/A - 110/60mmHg.
Abdomen was distended and sounds of peristalsis were
barely heard. Both light and deep palpation revealed
diffuse abdominal tenderness, rigidity. Sign of acute peri-
toneal irritation was positive. Posttraumatic bruises were
visible on the left flank.

Abdominal ultrasound revealed enlarged liver and in-
traabdominal fluid up to 400mL.

Chest CT scan identified the fracture of the 6th, 7th,
8th, 9th and 10th ribs on the left axial line with minimal
displacement locations. Subpleural zones and layer of the
costal pleura were swollen and infiltrated. Lung contusion
and small amount of left intrapleural effusion were also
present. Any current need of surgical intervention was de-
nied by a thoracic surgeon.

Abdominal CT scan with contrast revealed signifi-
cant amount of fluid in subdiaphragmatic and subhepatic
spaces, between small bowel loops and in the small pelvis.
Walls of the duodenum were moderately thickened and
swollen. Intraabdominal fat, greater omentum and intes-
tinal mesenteries seemed inflamed. Air is identified along
the anterior abdominal wall.

Because of most likely presence of viscus perforation,
open abdominal surgery was planned.
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Figure 1. Intraoperative image. Fibrin, pus and bile containing exudate
covering intestine and its mesentery.

During the surgery, approximately 2000mL foul smell-
ing, pus and bile containing exudate and intestinal contents
were identified. Pus was diffusely distributed inside the ab-
dominal cavity (Fig. 1).

Both parietal and visceral layers of peritoneum were
hyperemic, inflamed and were covered by thick green-col-
ored fibrine. The most significant amount of exudate was
present in the subhepatic and right subdiaphragmatic
spaces and rectovesical pouch. Exudate was removed
from the peritoneal cavity. During the further exploration,
approximately 3cm transmural rupture was identified in
the first segment of duodenum, through which discharge
of gastric contents was seen (Fig. 2).

Edge of the ruptured duodenum was soft without local
perifocal infiltration like in case of peptic ulcer perfora-
tion. Duodenum was closed by tension-free sutures and
was covered by appropriate-sized patch of well-vascu-
larized omentum (Graham's patch technique). The omen-
tal patch was fixed in place by interrupted sutures placed
through healthy mucosa on either side of the ruptured du-
odenum. After subsequent suction of the abdominal cavity,
the gastro-enteral tube was inserted below the ligament
of Treitz for early enteral nutrition during the postoper-
ative period. Besides this, nasogastric tube was placed in
the stomach for postsurgical decompression. Three drains
were placed into the peritoneal cavity with separate inci-
sions: in the subhepatic region, pelvis and right paracolic
space. Parenteral and enteral nutrition, antibiotic therapy
and analgesics were introduced during the postoperative
period. No complications occurred during the postoper-
ative period. The abdominal ultrasound performed after
surgery revealed no presence of fluid, and the sutured
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Figure 2. Intraoperative image. Aspirator inserted in the ruptured first
segment of the duodenum.

site was described as not leaking. The wound was healed
with primary intention and patient was discharged on 20th
postoperative day without complications.

DISCUSSION

Perforation of the duodenum is defined as a transmural
injury to the duodenal wall. A partial thickness laceration
may over time develop into a transmural injury. [7]

Diagnosis of blunt duodenal injury is often delayed
unless a very high index of suspicion is kept during initial
assessment and tertiary survey after resuscitation and sta-
bilization of patients. [8]

Duodenal perforation can cause acute pain associated
with free perforation, or less acute symptoms associated
with abscess or fistula formation.

Perforation of the duodenum with spillage of intralumi-
nal contents into the peritoneal cavity causes acute chemi-
cal peritonitis. This is followed by a systemic inflammatory
response syndrome (SIRS), which can progress to second-
ary bacterial peritonitis and sepsis. Patients with retroper-
itoneal perforation may lack peritoneal signs and present
more indolently.

Double-contrast computed tomography (CT) scan is the
most valuable method for diagnosing duodenal perfora-
tion. It should be performed whenever there is a clinical
suspicion and the patient does not need immediate sur-
gery. CT features of perforation may show discontinuity of
the duodenal wall and the presence of extraluminal air or
extravasated oral contrast. Other CT findings include du-
odenal wall thickening, fat stranding. [7] It should also be
taken into account, that occasionally, contrast-enhanced
computed tomographic scan may also be negative when
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performed early or may suggest subtle findings like small
amount of unexplained fluid or unusual bowel morphology
due to paraduodenal hematoma. [8]

Duodenal perforation is caused by a variety of dif-
ferent mechanisms, therefore the approach is different as
well. Some duodenal perforations can be managed con-
servatively or endoscopically, while others require prompt
surgical treatment. The main goals of treatment are resus-
citation, control of infection, nutritional support and resto-
ration of gastrointestinal tract continuity.

The type of treatment should be individualized and de-
pends on the mechanism of injury, the timing, location and
extent of the injury and the clinical state of the patient. [7]

Duodenal injury should be treated surgically depend-
ing on the extent of the injury, but optimal treatment re-
mains controversial. [4] There are multiple techniques for
the closure of the duodenal lumen. In the literature there
are described: triple-ostomy technique (gastrostomy, du-
odenostomy and jejunostomy), jejunal serosal patch, jeju-
nal mucosal patch, vascular pedicles, duodenal resection
(duodenal duodenostomy, duodenal jejunostomy), duode-
nal diverticulization (antrectomy and gastrojejunostomy,
troncular vagotomy, wound excision and duodenorrha-
phy, duodenostomy, Kehr's tube and feeding jejunostomy),
pyloric exclusion (temporary pyloric closure and transit
reconstruction by gastrojejunostomy) and duodenal pan-
createctomy (Whipple procedure). [2] Primary suture re-
pair should be the initial approach considered for most
injuries. [3]

Graham's omentoplasty (plugging) and modified Gra-
ham's omental patch repair (omentopexy) are also very
effective repair in terms of morbidity and mortality. Simple
closure of the perforation by primary suture, then loosely
suturing the omental flap over the closure with the ends
of the primary suture (modified Graham patch repair/
omentopexy) is the preferred method of dealing with per-
foration of <5 mm diameter. However, in several occa-
sions with larger perforations the omental plugging seems
a better choice to the omental patch reinforcement tech-
nique (omentopexy). [5]

Minimally invasive treatments are slowly emerging as
alternative methods to open surgery in the treatment of
duodenal perforation, but for now open surgery is still the
gold standard for patients that need surgical intervention.
[7] During the open laparotomy, careful surveillance is ex-
tremely important.

Zeli et al. reported a case of complete transection of
the duodenum at two places, one just beyond the pylorus
and the other between the second and third part of duo-
denum. [9] According to the study published in Journal of
emergencies, trauma, and shock highlights the possibility
of duodenal injury occurring at multiple sites. [8] As we
have discussed in this publication, duodenal rupture was
evident in one site only, but it is strongly suggested that in
all major blunt trauma cases, even in the presence of ob-
vious perforation on the duodenum, the duodenum should
always be mobilized and evaluated for additional injury,
[8] as it was done in our patient’s case.

Isolated duodenal injury following blunt abdominal
trauma is rare; therefore, most general surgeons have a
low index of suspicion and may not be experienced in han-
dling such problems. [8]

The authors of the same abovementioned article state
that when diagnosed late, especially when the patient's
general condition is severely compromised, simple duo-
denorrhaphy with duodenal decompression by triple tube
technique may be a good selection because the procedure
is simple, rapid, and provides a portal for early enteral
feeding. [8]

An article published in Scandinavian Journal of Gas-
troenterology suggests that, The routine placement of ab-
dominal drains after surgical repair is controversial. The
literature suggests no benefit in preventing postoperative
fluid collections or abscesses. Furthermore, drains may be
associated with increased morbidity such as drain wound
site infection. [7] However, another study which describes
the two cases of duodenal perforation, mentions that the
triple tube decompression was preferred as the feeding
jejunostomy associated with the procedure helps in early
enteral feeding, thereby avoiding the need for more ex-
pensive total parenteral nutrition (TPN) with its attendant
complications. [8]

The main prognostic factor remains the time interval
between the perforation and treatment. Mortality increas-
es when the delay is greater than 24 h. Other prognos-
tic factors have been reported but are mainly related to
clinical signs of sepsis, such as increased Acute Physiology
and Chronic Health Evaluation Il (APACHE II) score. Old
age and co-morbidity are also strong adverse prognostic
factors. [7]

CONCLUSION

In this article, we discussed a rare case of duodenal
transmural rupture due to blunt abdominal trauma. This
case highlights the difficulties that can be encountered
during diagnosis and management of duodenal perfora-
tion, especially in its first segment. Blunt small intestinal
injury can be difficult to detect because a full-thickness
bowel injury may not be immediately present in contrast
to the immediate intestinal leakage that is typical of pen-
etrating intestinal injury. Following blunt intestinal injury,
full-thickness necrosis and intestinal rupture may develop
over days [6], as it happened in this case. The diagnosis
depends on a high index of suspicion not only during the
initial clinical evaluation but also during trauma related
laparotomies. [8]

As mentioned above, the seek of medical help was de-
layed by the patient and this caused worsening of his con-
dition and resulted in the need of mechanical ventilation
and later, universal peritonitis. Despite the life-threatening
clinical picture, patient underwent a successful surgical
intervention and was discharged after full stabilization,
without any further complications.
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LUNG GANGRENA - A RARE, SEVERE COMPLICATION OF COVID-19 INDUCED
PNEUMONIA (CLINICAL CASE)

Alexsander Chinchaladze, Levan Ratiani, George Asatiani, Kote Shapatava, Margalita Gogoladze,
Grigol Nemsadze

Tbilisi State Medical University, TSMU First University Clinic
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Resume Pulmonary gangrene is a rare complication of pneumonia developed against the background of COVID-19. In the searched

literature, data on the incidence of this complication are scarce, ranging from 0.3% to 4.5%. It should be noted that, in all
cases, we are dealing only with partial lung gangrene, and pneumonectomy is not performed in any case. Therefore, we
present two cases of total lung gangrene, which were observed in our clinic during the covid pandemic. Both patients are
male, 32 and 56 years old, without comorbidities. Right-sided pneumonectomy with pleurectomy was performed on the
first patient on the 3rd day after the confirmation of COVID-19, and on the 35th day on the second patient due to the pres-
ence of lung tissue destruction and infiltration areas, pyopneumothorax and bronchopleural fistula. In the first case, death
was observed on the second day after the operation against the background of increasing multiorgan failure. The second
patient was removed from the hospital, however, due to the failure of the bronchial tube developed in the postoperative
period, the condition worsened again and death was recorded on the 20th day after the operation.

Out of 6,500 patients treated in our clinic, this complication was observed in only two patients, which is 0.03%. The mor-
tality rate of 71-85% found in the literature does not include cases of pneumonectomy and is fixed on operations with a
smaller volume, which easily explains the higher rate of lethality observed in our clinic (both patients underwent pneumo-
nectomy). Virtually all authors agree that the leading role in the development of this serious complication is attributed to the
thrombosis of pulmonary blood vessels of various calibers caused by Covid-19. This is also confirmed by the pathological
findings of our patients. In both cases, along with destructive-necrotic changes, there is the presence of thrombotic masses
in blood vessels of different calibers.

Based on all of the above, it is possible to conclude that lung gangrene is a rare complication of Covid-19 pneumonia. In
the case of a widespread process, it is characterized by extremely high lethality (from 85 to 100%). Pulmonary vascular
thrombosis developed against the background of coagulopathy induced by covid-19 is the leading factor.

Key words: covid-19, lung necrosis, necrotizing pneumonia, lung gangrena, pneumonectomy
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EFFECTIVENESS OF LAPAROSCOPIC PERICISTECTOMY FOR CONGENITAL GIANT
HEPATIC CYST TREATMENT (A CASE REPORT AND LITERATURE REVIEW)
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The prevalence of hepatic cysts is as high as 15-18% in the United States and 5 to 10% worldwide. The majority of sim-
ple cysts are congenital and form from biliary ducts that do not connect to the biliary system. Congenital cystic lesions
include polycystic liver disease, simple cysts, duct-related and ciliated hepatic foregut cysts. Simple hepatic cysts rarely
cause symptoms, however, they become symptomatic due to mass effect, rupture, hemorrhage, and infection. Large cysts
can produce atrophy of the adjacent hepatic tissue while huge cysts can cause complete atrophy of a hepatic lobe with
compensatory hypertrophy of the other side. We report a case of a giant hepatic cyst that was treated laparoscopically
in our hospital.

A 69-year-old female approached the clinic with complaints: a progressively increasing abdominal mass a few months du-
ration, with no prior history of trauma and previous surgery. The diagnosis was a giant congenital hepatic cyst which was
confirmed by abdominal CT scan with IV contrast. We performed laparoscopic pericistectomy under general anesthesia,
the procedure was completed without any complications and the postoperative period was uneventful. After 6 months, it
was no recurrence of the cyst, the control laboratory analysis was normal.

In our case, despite the size and location, simple hepatic cyst laparoscopic pericystectomy was completed adequately, it
was a safe and effective procedure, without any intra and post-operative complications. It has the best cosmetic effect,
less pain and wound problem, shorter hospital stay, and early return to work. After 6 months period was no recurrence of

the cyst, with normal liver function.

Key words: congenital giant hepatic cyst, laparoscopic pericystectomy

INTRODUCTION

The prevalence of hepatic cysts is as high as 15-18%
in the United States and 5 to 10% worldwide [1]. The ma-
jority of simple cysts are congenital and form from biliary
ducts that do not connect to the biliary system. Two mech-
anisms have been proposed for cyst formation. The first
mechanism is thought to be due to retained abnormal bile
ductules, which then become detached from the biliary
tree and progressively dilate, forming cysts. An alternative
mechanism is a defect in biliary cilia, leading to hyperpro-
liferation of cholangiocytes and generation of cysts.

Liver cysts are divided into congenital and acquired.
Congenital cystic lesions include polycystic liver disease,
simple cysts, duct-related and ciliated hepatic foregut
cysts. Acquired cystic lesions are divided into infectious
and non-infectious [2]. The infectious cysts are the hydat-
ic cysts, the amoebic abscess, and the pyogenic abscess,
whereas the non-infectious cysts are neoplastic cysts and
false cysts. While modern medicine provides a lot of mini-
mally invasive therapeutic modalities, there has emerged a
pressing need for understanding the various types of liver

cysts, the possible minimal therapeutic options along with
their indications and complications [2].

Simple hepatic cysts rarely cause symptoms, how-
ever, they become symptomatic due to mass effect, rup-
ture, hemorrhage, and infection. Large cysts can produce
atrophy of the adjacent hepatic tissue while huge cysts
can cause complete atrophy of a hepatic lobe with com-
pensatory hypertrophy of the other side [2]. The optimal
management of non-parasitic hepatic cysts is a topic of
debate. Management options include percutaneous aspi-
ration, injection of sclerosing agents, laparoscopic or open
fenestration, and surgical cystectomy. We report a case
of a giant hepatic cyst that was treated laparoscopically
in our hospital.

CASE REPORT

A 69-year-old female approached the clinic with com-
plaints: a progressively increasing abdominal mass a few
months duration. Pain that was localized over the mass had
been recurrent in the last few months. There was no pri-
or history of trauma, no previous surgery, no contact with
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Figure 1-2. Simple congenital giant hepatic cyst in the right lobe of the liver

animals, and no associated fever, nausea, or vomiting.
There was no history of jaundice of the eyes, breathless-
ness, vomiting of blood, the passage of blood in stool, and
swelling of the lower extremities. According to the patient,
these complaints started several months ago.

Examination showed She was neither pale nor icteric.
Her vital signs were normal. The abdomen was asymmetri-

cal and allittle painful under the right epigastric region. The
mass had limited horizontal mobility and was intra-abdom-
inal in location. Palpation of the liver and balloting of the
right kidney was limited by the mass. The left kidney and
spleen were palpably normal. Percussion notes were very
dull over the mass and bowel sounds were normoactive. A
digital rectal examination was unremarkable.

Figure 3-4. Simple congenital giant hepatic cyst in the right lobe of the liver
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To confirm the diagnosis, the patient underwent comput-
ed tomography of the abdomen with IV contrast (fig. 1, 2).

CT conclusion: There is no fluid in the abdomen and
pelvis and no enlarged lymph nodes. The spleen, pancre-
as, adrenal glands, kidneys, and bile system are normal.
The pelvis and ureters are not dilated. The genitals are
not noticeable. The bladder is normal. The gastrointestinal
tract is not noticeable. The liver is enlarged, the oblique
craniocaudal size of the right lobe is 21.4 cm, the edges
are straight, in the right lobe mostly 7th and 8th segments it
is irregularly shaped, 16.3 cm - 10.2 cm. A cyst of the ho-
mogeneous structure of transverse dimensions. Partitions
in the cyst and calcification areas are not revealed. The
craniocaudal size of the cyst is 10.4 cm. The cyst is largely
subcapsular localized, closely bordering the diaphragm.
The cyst is protectively occupied by the 4th segment as
well, although it may not extend into this segment. The liver
is also affected by a single, small-calcified area.

The patient underwent a serological examination to rule
out hepatic echinococcus. The answer was negative (fig. 3, 4).

Preoperational lab results: hemoglobin - 147g/I
(N - 120-150), white blood cells (WBC) 7.63x109 | (N
- 4.00-10.00) (neutrophils 63%, eosinophils 0.9%, lym-
phocytes 31.5%), platelets - 190x109/1 (N - 150-400).
Urea and electrolytes, liver function tests (Total biliru-
bin - 18.9umol/l (N<21 mmol/I), DBI-5.38umol/I (<4.3
mmol/l), AST - 15u/1 (<31 U/L), ALT - 16u/I (<42 U/L),
ALP - 64u/1(35-104 U/L)) were normal. Hepatitis B virus
(HBV) and hepatitis C virus (HCV) - are negative. Creat-
inine - 83 (44-80 mmol/I); PT-12.7 (12-15); PI-90 (80-
105%); INR-1.11 (0.95-1.2); APTT-28.0 (23.0-34.0); Fib-
202 (200-400mg/dl), TT-20.4 (20.4).

Instrumental examination: Radiology showed a normal
chest X-ray, and abdominal ultrasonography, which re-
ported an extensive hypodense cystic mass of the liver in
the right lobe.

The patient was diagnosed with a giant simple cyst of
the liver. Due to the constitutional type of the patient, the
size, and location of the cyst, as well as to better manage-

Figure 5. A giant hepatic cyst wall

ment of the postoperative period, it was decided to per-
form a laparoscopic pericystectomy.

Operation:

The patient was in a split-leg position and the surgeon
- was between the legs (French position). A 10 mm port
for a 30-degree laparoscope was inserted 2-3 cm above
the umbilicus, one 10 mm port under the xiphoid, and two
5-mm ports in the right epigastrium area. Hand ports were
placed to aid in the mobilization of the liver, especially if
the lesion was located in segments VIl and VIII, which is
in the process of strong adhesions with the diaphragm.
After complete mobilization of the cyst, the blue dome of
the cyst is fenestrated and the cyst contents are aspirated
without contamination.

Next, wide deroofing was performed using an ultra-
sonic harmonic scalpel (Ethicon Inc., Somerville, NJ, USA)
or using monopolar diathermy - L-Hook (we used both of
them); removing the entire cystic wall is not necessary.
The wall at the cyst is excised circularly to within 3 mm
of the liver parenchyma and the resected cystic wall
specimens were routinely sent for pathologic evaluation
to exclude malignancies. The back wall of the cysts was
carefully examined for evidence of bile leak or bleeding,
and if identified, a hemostatic clip or a tie is applied when
needed. Careful hemostasis of the cyst edge is performed
with electrocoagulation. A Jackon-Pratt drain was inserted
within the cyst cavity.

The duration of the operation was 45 min, and intraop-
erative blood loss was 30-40 ml. The procedure was com-
pleted without any complications and the postoperative
period was uneventful. The patient had little postoperative
pain (per time use painkiller), the second day after the
procedure patient start eating and activating, on the third
postoperative day the drainage was removed, control lab-
oratory tests were normal and the patient was discharged
tolerating feeding.

Pathology was consistent with that of a true simple con-
genital hepatic cyst, containing simple columnar epithelium
and clear serous fluid.

Figure 6-7. Laparoscopic Perycistectomy
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RESULTS

Postoperative visits in the outpatient on the 2nd, 4th,
and 12th weeks. After 6 months revealed no recurrence of
cyst or ascites clinically, ultrasonography or by abdominal
CT, control Lab. Analysis made after 6 months, results were
normal: hemoglobin - 140g/1, white blood cells (WBC) -
7.23x109 | (neutrophils 61%, eosinophils 0.8%, lympho-
cytes 28.5%), and platelets 185x109/I. Urea and elec-
trolytes, liver function tests (Total bilirubin - 15.9umol/I,
DBI - 4.Tumol/I, AST - 12u/I, ALT - 18u/I, ALP - 68u/I)
were normal. Creatinine -78; PT-12.6; PI-92; INR-1.13;
APTT-27.0; Fib-210; TT-20.4. (fig. 8, 9)

DISCUSSION

Giant cystic lesions of the liver represent a wide spec-
trum of diseases ranging from simple benign cysts to po-
tentially malignant biliary cysts. Preoperative differential
diagnosis between congenital, parasitic, and neoplastic
giant hepatic cysts by imaging techniques such as ultra-
sonography, CT, and MRI is crucial since management
options may vary from observation to surgical treatment.
In particular, cases complicated by hemorrhage or super-
infection can be difficult to differentiate by radiological
examination. An accurate diagnosis is essential for ade-
quate treatment.

It is generally accepted that small asymptomatic cysts
do not require surgical intervention. Clear guidelines for
optimal management of the different varieties of giant
hepatic cysts have not been defined. Symptomatic giant
hepatic cysts certainly require definitive therapy but there
is no consensus regarding the best surgical technics [5].
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The goal of surgical treatment of giant hepatic cysts is to
remove as much of the exposed wall as possible and to
avoid recurrence. There is still some controversy about the
preferable procedure, but most studies seem to agree on
laparoscopic deroofing as the initial approach for the ma-
jority of giant liver cysts.

Enucleation could be performed atraumatically if a
plane of cleavage exists between the hepatic cyst and
the liver, but is particularly difficult if the cyst is extremely
large, and may lead to transection of large biliary radicals
and blood vessels running along the cyst wall.

Total cyst excision or major hepatic resection yields re-
currence rates of zero. However, these kinds of treatments
are often associated with significant morbidity by the huge
surgical trauma of the organ and this is frequently not ac-
ceptable to patients with benign disease, old age, severe
underlying medical conditions, or when the postoperative
reserve function of the liver is suspicious. To ensure max-
imal deroofing, the cyst wall was excised together with
a small rim of surrounding hepatic parenchyma, until the
bottom of the cyst expanded and subsequently protruded
almost to the level of the liver surface [6].

The recurrence of giant hepatic cysts has been the
main obstacle to the more widespread use of the laparo-
scopic deroofing procedure. If the cyst has rigid walls, the
spontaneous collapse of the cavity is problematic. Factors
predicting recurrence included an incomplete deroofing
technique, previous surgical treatment, and deep-seated
cysts, located in segments VIl and VIII.

CONCLUSION

In our case despite size and location, simple hepatic
cyst laparoscopic pericystectomy was completely ade-
quate, it was a safe and effective procedure, without any
intra and post-operative complications. It has the best cos-
metic effect, less pain and wound problem, shorter hospital
stay, and early return to work. After 6 months period was
no recurrence of the cyst, with normal liver function.

Figure 8-9. Abdominal CT after 6 months. there is no relapse after 6 months.
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The incidence of ventral hernia disease is increasing. Annually, there are about 350,000 ventral hernia operations. Ventral
hernias of the abdomen are defined as a non-inguinal, nonhiatal defect in the fascia of the abdominal wall. The risk factors
included increasing age, obesity, frequent coughing episodes, severe vomiting, pregnancy, history of lifting or pushing
heavy objects, straining while having a bowel movement/urinating. abdominal aortic aneurysm surgery, previous laparot-
omy, and previous incisional hernia repair. More than 4000 peer reviewed articles have been published on the topic, many
of which have introduced a new or modified surgical technique for prevention and repair. Despite considerable improve-
ments in prosthetics used for hernia surgery, the incidence of incisional hernias and the recurrence rates after repair remain
high. The technique described by Novitsky in 2012 consists of the release of the transverse abdominis muscle (TAR) from
its medial insertions to the posterior rectus sheath. After this approach, a large retro-muscular and preperitoneal dissection
can be reached in order to extend the mesh far enough to prevent hernia recurrence [3, 4, 10, 11].

Key words: ventral hernia, hernioplasty, transversus abdominis muscle, component separation, domain

CASE REPORT

56-year-old male patient came to Surgical Department
of the First University Clinic of Tbilisi State Medical Univer-
sity. The patient complained of a protrusion of the anterior
abdominal wall, recurrent pain, discomfort in this area. The
hernia appeared two years ago. It should be noted that
the patient often has to lift weights at work. Over time,
the size of the hernia increased to a giant. The patient un-

Figure 1. Axial section. Giant ventral hernia.
Diameter of the neck of the hernial sacis 15,4 cm
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derwent a clinical examination. laboratory tests were car-
ried out. Computed tomography of the abdominal cavity
enhanced by IV contrast was performed. The diameter of
the hernial orifice was 15,4cm with important loss of do-
main (Fig. 1). According to EHS classification it belongs to
umbilical large sized ventral hernia. According to Ventral
Hernia Working Group (VHWG) classification it belongs
to Grade 2. Patient was belonged to ASA1l class. BMI of
patient was 32. Patient had previous history of smoking.
After proper preparation of the patient, an elective op-
eration of TAR hernioplasty was performed. The operation
started with a midline incision. The hernial sac was dissect-
ed to the fascial border of the hernial ring. The posterior
rectus sheath was medially incised longitudinally and the
rectus abdominis muscle was completely separated from
the posterior rectus sheath to the lateral edge of the rectus
muscle compartment. The perforators to the rectus muscle
are identified and preserved. The posterior rectus sheath
was longitudinally incised medial to the segmental inter-
costal nerves, 1.5-2 cm medial to the lateral border of
the rectus compartment with electrocautery. When the
dissection comes superiorly from down to up, above the
umbilicus, and reaches the posterior lamina of the internal
oblique muscle, we continued the incision obliquely, from
lateral to medial. After complete division of the transversus
abdominis muscle (TAM) fibers at the level of the incision
of the posterior rectus sheath, the fascia transversalis (FT)
was exposed (Fig. 2). FT and peritoneum form a double
layer. Especially in the lower abdomen, the FT is very thin.
The dissection in the lateral compartment was extended to
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Figure 2. Open transversus abdominis muscle release

Figure 3. Mesh placed in the retromuscular preperitoneal
position after TAR procedure

the spine and diaphragm. Below the arcuate line, the dis-
section was performed in the preperitoneal plane. Once
the retromuscular preperitoneal plane has been complet-
ed, the posterior rectus sheath with portions of hernia
sac was closed with running long-term absorbable O su-
tures. Then, a large pore 50x50 cm polypropylene mesh
is placed over the peritoneum and the posterior rectus
sheaths fixed to both Cooper ligaments caudally, and to
the upper insertion of the posterior rectus sheaths crani-
ally. Low-suction drains were set between the mesh and
the muscle layer (Fig. 3). The linea alba was restored by
re-approximation of the anterior fascia in the midline using
a long-term absorbable running suture (0) in small-stitch
small-bite technique. The excessive skin and redundant
subcutaneous tissue were removed to complete the oper-
ation.

The postoperative period passed without any compli-
cations. Drains were removed on the third postoperative
day. The patient was discharged on the fourth postopera-
tive day. No complications were noted for several months.

DISCUSSION

Several techniques for myofascial separation of com-
ponents have been reported for use in this setting. Although
release of the external oblique aponeurosis has been used
for decades, recent reports suggest that transversus ab-
dominis release (TAR) may lead to a more durable hernia
repair with less associated wound morbidity [4].

Complex incisional hernia repair in a retro-rectus and
preperitoneal space as the modified Rives-Stoppa proce-
dure provides several advantages as diminishing subcuta-
neous tissue dissection, avoiding contact of the polypro-
pylene mesh to the abdominal viscera and lowering the
incidence of hernia recurrence. However, this technique
does not allow for dissection beyond the lateral border of
the posterior rectus sheath, making it insufficient to over-
lap the defect and to provide tension-free repair of large
abdominal wall defects as in the case of massive loss of
domain. Furthermore, it does not solve the problem of the
anatomical limits for lateral hernias [9].

Different techniques have been described and the use
of synthetic non-absorbable meshes has become wide-
spread. Onlay placement of meshes with anterior com-
ponent separation technique might be used in cases of
important loss of domain or if the patient has undergone
previous incisional hernia repairs [1, 5]. However, this
approach yields two important inconveniences: a large
subcutaneous tissue dissection that may be the cause of
wound complications, postoperative seromas and cutane-
ous necrosis, and the anatomical edges of the abdominal
wall like the insertion of the abdominal wall in bone struc-
tures, as the iliac crest and the costal margins, that can dif-
ficult the proper extension of the mesh and may prevent
from obtaining enough overlap over the defect [?].

The idea of releasing the transversus abdominis muscle
is to access a wide space that goes from the preperitoneal
fatty tissue in the midline to the psoas muscle and the ret-
roperitoneal space laterally in order to extend the mesh as
much as possible [9]. One of the key tenants of complex
abdominal wall reconstruction with separation of compo-
nents is restoring the linea alba through reapproximation
of the rectus muscles in the midline. Restoring the linea alba
facilitates return of native abdominal wall function and
improve core strength. Core stability, which is controlled
primarily by the transversus abdominis muscle, refers to
the ability of the body to control the whole range of mo-
tion of the lumbo-pelvic-hip unit so that there is no major
deformity, neurological deficit, or incapacitating pain [2].
It was found that release of the transversus abdominis
muscle had no discernible impact on core stability in the
early postoperative period. There is the potential that the
multifidus muscle group, the other primary stabilizer of the
spine, may be improved after TAR through compensatory
hypertrophy, just as compensatory hypertrophy of the rec-
tus abdominus, external obliques, and internal obliques [4].

The anterior and posterior rectus fascia (AF and PF)
medialization following each step of the TAR procedure
was recently assessed by Majumder et al. [6] Ten fresh
cadavers underwent posterior component separation
technique via TAR. Overall, the complete TAR procedure
provided AF advancement of 102% and PF advancement
of 129%, over baseline. The authors concluded that the
TAR procedure provides substantial medial advancement
of both anterior and posterior myofascial components of
the abdominal wall. Wide retromuscular separation of the
FT from the divided TAM appears to be the key step of the
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procedure, allowing for effective reconstruction of very
wide (=20 cm) defects.[7, 8].

So, we can conclude that the posterior component
separation via TAR has a number of advantages: TAR al-
lows the closure of abdominal wall defects of up to 20
cm width; there was no negative impact on core stability,
muscular function, and quality of life; TAR avoids large skin
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flaps with damage of perforator vessels, thus reducing the
risk of skin necrosis, surgical site occurrences and surgi-
cal site infections; TAR allows implantation of very large
uncoated standard alloplastic meshes in the most suitable
refromuscular sublay plane. Accordingly, widespread use
of TAR procedure is recommended, especially for large
and giant ventral hernias.
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TWENTY-FIVE YEARS AFTER LILO RADIOLOGICAL ACCIDENT:
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Resume In 1996-1997, a radiological accident occurred in the territory of the training center of the former Soviet troops in Lilo, a
suburb of Thilisi, Georgia, as a result of which 11 military personnel received acute radiation trauma. Today, this incident
is known as "The Radiological Accident in Lilo". We are conducting extended monitoring and treatment of the victims of this
accident. It should be noted that such long-term observation is very rare around the world, and the patients affected by the
radiological accident in Lilo are still under the attention of experts of the World Health Organization and the International
Atomic Energy Agency, as well as foreign colleagues (France, Germany, Russia). The paper presents the prolonged obser-
vation of two victims (1AN Il and 3CG ll), the complications identified during this period, and the results of their treatment.

Key words: The Lilo Radiological Accident, local radiation injury

Figure 1. In 2000, Jointly sponsored by the International Atomic Energy Agency and the World Health Organization,
a monograph dedicated to this accident "The Radiological Accident in Lilo" was published [1].
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LOCATION OF THE ACCIDENT

The accident took place in Lilo, a small Georgian town
located near Thilisi (fig. 2). Before 1992, a training camp
of the Soviet Army was installed in the town. In 1992, the
camp was transferred to the Georgian Army, and then
used for the training of Georgian frontier troops.

CHRONOLOGY OF THE ACCIDENTAL EXPOSURE

For unknown reasons, several radioactive sources
were left in the camp by the Soviet Army, most of them ap-
parently in their protection containers. However, no infor-
mation was given to the Georgian soldiers by the Soviet
Army about those sources.

The radioactive sources were subsequently found by
Georgian soldiers (totally unaware of their nature) and
were responsible for the severe lesions listed below.

Figure 2. Places of Radiological Accidentsin Georgia

It should be noted that the very precise circumstances
of the accidental exposures were extremely difficult (and
often impossible) to reconstruct, either because the sol-
diers did not realize at all the dangers of the small pieces
of metal that they found, or because they were extreme-
ly reluctant to speak about it, with some feeling of being
“guilty” of having manipulated such material. Even the pa-
tients with very severe hand lesions never recognized that
they handled something resembling the sources...

The first event was noted in July 1996 (fig. 3), when
a young Georgian recruit exhibited fever, together with
atypical lesions of both hands, of the abdomen and of the
left thigh. At that time, the precise diagnosis was almost im-
possible, and the patient was treated for “serum disease”.

In March 1997, five other soldiers exhibited nausea,
vomiting, associated with multiple skin lesions, some of
them necrotic. The patients were at that time treated for a
“polyform exudative erythema”.

Figure 3. Periods of Radiological Injuries Manifestation in 11 Patients
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Figure 4. Radioactive Sources, September 11, 1997; a,b - container of sources; fizical size of sources.

In May-June 1997, five other soldiers presented with
various skin ulcerations.

Conditional Period of Soldiers’ Overexposure from
June 1996 - Injury Manifestation of First Patient (1AN-II)
to May 1997 (End of Soldiers’ Service in Lilo Training Cen-
tre) (Fig. 3).

The diagnosis of radiation injuries was only suspected
in August 1997.

The first radiation hot spot, which is shown on this slide,
was detected on August, 1997, near the underground
shelter. On September, 1997, a Cesium source, with an
activity of 164 GBq, was removed from the pocket of a
soldier’s winter jacket (fig. 4 - a, b, c). Since this jacket was
also used as a blanket by several soldiers, this source was
probably responsible for the lesions presented by most of
the victims.

There were eleven victims. Mean total body doses
(France and Germany) and by Electron Spin Resonance
(ESR) obtained from the study of tooth enamel or of bone

Table 1. Comparison of cytogenetic analyses and Electron
Spin Resonance (ESR) Individual (total body) doses in Gy

Images from Institute Curie Report (1997)

pieces (in case of finger amputation) in Russia. The doses
are represented in the table (Table 1).

Considering the necrotic lesions, the local doses prob-
ably exceeded 25 Gy. Here are some examples of injury
localization and types of local radiation injuries that de-
veloped after a Lilo Radiological Accident (see fig. 5, 6,
7,8,9,10,11).

THE TYPES OF LRI INITIAL PERIOD

Initial Management of Patients in the French Armed Forces
Percy Hospital, Clamart, France

Patient 3CG-Il and 4TK also arrived on the 22 Octo-
ber, 1997 in France.

To our knowledge, these two patients were the first
ones with radionecrosis who benefited from a three-step
graft technique which was initially developed for the
treatment of severe deep thermal burns. After complete
removal of the radionecrotic tissues, the three steps were
as follows:

Step 1: Porcine skin xenograft;

Step 2: Xenograft was replaced by a synthetic dermal
matrix (INTEGRA);

Step 3: The matrix, colonized by the fibroblasts of the
patient himself, was covered by a thin skin autograft.

With satisfactory evolution, the two patients could re-
turn to Georgia at the beginning of 1998.

Initial Management of the Patients at the Federal Armed
Forces Hospital, Ulm, Germany

The seven other patients (5 to 11) arrived in Germany
on the 29 October, 1997.

They all benefited from more or less sophisticated sur-
gical procedures adapted to their lesions.

With satisfactory evolution after surgery, all patients
but one could return to Georgia after about two months of
hospitalization (end of 1997).

For one patient (Patient 6BZ), the German specialists
had to face difficult problems, with radiation-induced
synovitis of the right knee and associated complications.
Four surgical interventions were necessary for this patient
between October 1997 and April 1998.

He could only be released in June, 1998 and returned
to Georgia.
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Figure 5. Examples of localization of LRI. Patient 2EP-II, 35 LRI

Figure 7. Types of LRI. Patient TAN-II

Figure 10. Types of LRI. Patient 4TK-II

Management of Patients in Obninsk, Russia

In 1998-1999 five patients benefited from surgical
treatment in Obninsk, Russia. With satisfactory results af-
ter surgery.

FOLLOW-UP

Patient 1AN-II follow-up

42

Figure 8. Types of LRI. Patient 3CG-II
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Figure 6. Examples of Localization of LRI. Patient 9ID-II, 15 LRI

Figure 9. Types of LRI. Patient 5GL-II

Figure 11. Types of LRI. Patient 6BZ-II

| would like to inform you that there was no contact
with this patient for a long time.

In August, 2017 the patient complained of pain in the
left femoral area and existence of purulent fistula to me
(fig.12).

As it appeared in 1998 was performed osteosynthesis
by using of inframedullary stem due to pathological frac-
ture. Exactly this stem and fixation screws were the cause
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of the present osteomyelitis. Preliminary examinations
were made, flora was estimated and antibacterial therapy
was started (fig 13).

In February, 2018 surgery was performed: extraction
of intramedullar construction. Sanation and drainage of
osteomyelitis ("New Hospitals", Thilisi, Georgia). The result
was positive (fig. 14).

This foto shows the condition of hand injuries (fig. 15).

In the right femoral and the left shoulder areas the pa-
tient was noted to have relatively new areas of radial fi-

brosis (fig 16, 17).

Figure 12. Patient TAN-II.
Left femoral area and existence of purulent fistula

Figure 14. Patient 1AN-II. Extraction of inframedullar construction.
Sanation and drainage of osteomyelitis. The result was positive

Patient 3CG-II-Il follow-up

LRI was localized in the middle third on the front lateral
surface of the right femur and on the right hand.

Management of Patients in the French Armed Forces
Percy Hospital, Clamart, France.

Patient 3CG-II. The patient had to be rehospitalized in
Thilisi (Georgia) in September 1998, for amputation of fin-
gers DI and DIl of the right hand.

Progressive flexion deformity, atrophy and radiation
fibrosis of the distal phalanges of the right palm’s Il finger.
Fibrosis with teleangiectasis, dysfunction, painfulness and

Figure 13. Patient TAN-II.

The stem and fixation screws were the cause of osteomyelitis

Figure 15. Patient 1AN-II. condition of hand injuries
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Figure 16. Patient TAN-II. In the right femoral area, the patient was
noted to have a relatively new area of radial fibrosis

edema (periodically) are expressed on the medial surface
of right palm’s IV finger and on the medial and lateral sites
of the left lll-IV fingers’ palmar surfaces (fig. 18 a, b, ¢, d,
f.g)

In 2007 his right palm’s Il finger was amputated (fig.
18 e).

In 2001 hepatitis C was diagnosed. He has been peri-
odically treated in the hospital of infectious disease, Thilisi.

In 2015, the general and skin conditions are not satis-
factory. The patient complains of weakness, nausea, dys-
pepsia and depression. Asthenospermia was diagnosed.

Here | represent condition of patient’s injured areas
in 2000, 2008, 2012, 2015, 2016, 2017, 2018, 2019,
2022 (fig. 19-30).

On the fourteenth of March 2016, the Assistance Mis-

sion Team evaluated the patient.

2000 2005

2007
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Figure 17. Patient TAN-II. In the left shoulder areq, the patient was
noted to have a relatively new area of radial fibrosis

1. Clinical observation:

a. Patient 3CG-lI-Il, 39 years old, has no functional im-
pairment to walk and no spontaneous pain;

b. The current size of the lesion has reduced compared
with the size as presented in Picture 1, the healing is un-
completed after local ointments treatment applied in the
last four months. A new spot lesion appeared at the proxi-
mal part of the lesion;

c. The inflammatory area is limited around these two
lesions;

d. At the medical examination: the palpation of the
right thigh, around the lesion, induces pain; the soft tissues
covering the femoral bone are thin;

e. The rest of the thigh is normal at the examination;

f. There is an evident psychological impact after the
Lilo (1997) radiological accident and the patient displays

2005 2005

Figure 18. Types of LRI. Patient 3CG-II - dynamics of hand cluster local radiation injuries by years.
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Figure 19. Patient 3CG-II. Initial lesion - 27.10.1997 Figure 20. Patient 3CG-II. Artificial Dermis - 05.11.1997

Figure 21. Patient 3CG-II. Meshed Skin Autograft - 21.11.1997 Figure 22. Patient 3CG-II. Final Aspect - 1998, Jul
Figure 23. Patient 3CG-II. LRI condition as of March, 2000 Figure 24. Patient 3CG-II. LRI condition as of March, 2008
Figure 25. Patient 3CG-II. LRI condition as of May, 2012 Figure 26. Patient 3CG-II. LRI condition as of February, 2015

Figure 27. Patient 3CG-II. Figure 28. Patient 3CG-II. Figure 29. Patient 3CG-II.

LRI condition as of May, 2016 LRI condition as of March, 2018 LRI condition as of February, 2019
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Figure 30. Patient 3CG-Il. Artificial Dermis - 05.11.1997

depression tendency. The patient is unemployed for sever-
al years. Additionally, he presents the following comorbid-
ities: hepatitis C which was cured several years ago after
interferon treatment and a strong tobacco addiction (1 or
2 boxes of cigarettes per day since more than 20 years).

2. Imaging observation: The Magnetic Resonance Im-
aging (MRI), dated 11 November 2015, showed an in-
flammatory process in the soft tissues contiguous with the
right femoral bone.

3. Anatomo-pathological observation: performed 3
biopsies of the lesion, 4 months ago, which confirmed the
absence of malignancy processes.
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November, 2017, the ulcer area reduced, though ap-
peared a new small area, inflammation degree reduced
around.

In connection with the ongoing processes in the area of
local radiation injury, in May 2019, the patient underwent
a surgical operation in France - excision of the ulcerated
defect within healthy tissues and covering the defect with
a rotational flap on the vascular pedicle. The postopera-
tive period is satisfactory. The surgical wound healed by
primary intention.

ntroducing the state of the affected area as of March

2022 (fig. 30).

LESSONS TO BE DRAWN

After the initial freatment in France and Germany, the
eleven patients could reasonably be considered cured, or
at least consolidated. Subsequent careful follow-up did not
confirm, unfortunately, this optimistic prognosis.

Overall, seven patients, among eleven, had to be
re-hospitalized (sometimes several times) for complemen-
tary treatment(s). This was linked either to the recurrence
of radionecrosis in a previously treated area, or to the
emergence, or reopening, of radionecrotic lesions in areas
not previously treated in France and Germany (most often
at the level of primary lesions which initially spontaneously
healed).

Consequently, the main lessons to be drawn from this
accident are:

Satisfactory initial surgery did not prevent in all cas-
es some secondary (often localized) radionecrotic ulcer-
ations to occur several months, or even years, later.

Skin lesions which spontaneously healed and appeared
stable at the initial examination can deteriorate, with sec-
ondary reopening, a long time (months-years) thereafter.

Moreover, a number of sequelae were responsible for
a severe impairment of the quality of life of these patients;
functional sequelae (finger amputations...) for some of
them, cosmetic sequelae for almost all patients, oligo or
azoospermia in all cases, and various understandable psy-
chosomatic symptoms and nervous breakdowns.
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MODERN RADIOLOGICAL METHODS OF DIAGNOSIS OF
HEPATOCELLULAR CARCINOMA

Vakhtang Sheliya', Othar Urushadze?, Grigol Nemsadze?
'Academician O. Gudushauri National Medical Center, ?Tbilisi State Medical University

Contact person: Vakhtang Sheliya, sheliyavakhtang@gmail.com DOI: https://doi.org/10.48412/GTBGS.2022.10.48-51

Resume The article analyzes the complex radiological approach to hepatocellular cancer. In particular, at the first stage, an ultra-
sound study allows to assume of the presence of hepatocellular cancer, and in some cases to determine the final diagnosis.
By analyzing the results of high-tech radiological studies, it is possible to confirm the detection of the malignant process and
determine its boundaries, and the relationship with blood vessels and bile ducts. This information is crucial in determining
the optimal tactics of operative intervention and reducing the risks of possible postoperative complications. In controversial
and uncertain clinical cases, the last stage of research in the diagnostic process should be a transcutaneous biopsy of the
suspicious area.

Key words: Hepatocellular carcinoma, diagnosis, complex radiological approach
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THE TREATMENT OF LARGE AND GIANT HEPATIC HYDATIDS
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Department of General Surgery of Thilisi State Medical University
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Resume

DOI: https://doi.org/10.48412/GTBGS.2021.09.58-60

The authors have proposed and adopted in clinic a method of treatment of large and giant hydatid cysts of the liver. After
dissection of the cyst the method provides for filling-up of the cyst cavity with two major flaps created from the adjacent
tissues. The method has been used in 20 cases with the patients diagnosed with large and giant hydatid cysts of the liv-
er. In the postoperative period the dynamics of regeneration processes after the filling of the residual cyst cavity were
studied according to the discharge from the drains inserted in the cyst cavity. The observations have shown that period of
rehabilitation of the patients operated with the mentioned method was generally going on without complications, allowing
discharge of patients from hospital within 6 days, while the process of outpatient follow-up care didn’t exceed three weeks.
The method is distinguished by minimum number of complications and not a single case of lethality.

Key words: Hepatic echinococcosis, giant echinococcal cyst
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