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Summary 

The high incidence of HIV, especially in sub-Saharan African countries, and the in-

crease of life expectancy due to effectiveness antiretroviral therapies, have led to an 

increase of patients undergoing surgery interventions. To date there is still no defini-

tive data on role, outcome and management of HIV positive surgical subjects. This 

paper reviews the more recent literature about HIV infection, highlighting the main 

pathologies treated by thoracic, abdominal and orthopedic surgery, without forgetting 

about other surgery branches. Particular attention was paid to Mozambique, a devel-

oping country with one of the highest levels of HIV incidence. 

Introduction 

The epidemiology of HIV remains one of the main public health problems worldwide. 

Recent data from the World Health Organization, indicates that close to 36 million 

people were living with HIV and the most affected were living in the sub-Saharan 

countries where 1 in 20 adults was affected by HIV [1].  In Mozambique HIV incidence 

is similar to the other sub-Saharan countries and data from a recent national survey 

showed an HIV prevalence of 11.5% [2]. The mortality and morbidity of patients with 

HIV are related to various diseases that affect multiple organs and systems, and may 

be related to the increased frequency of emergency surgery, postoperative infection 

rate and an uncertain prognosis depending on the immune status. Thanks to an in-

crease in effectiveness of therapies such as Highly Active Anti-Retroviral Therapy 

(HAART) and the resulting increase of life expectancy have allowed more and more 

HIV-positive patients to undergo surgery, and doctors to focus on surgical pathologies 



in terms of feasibility and outcome [3]. 

In fact, although patients with HIV have 

the  same  probability  of  the  general 

population to develop surgical patholo-

gies,  due  to  their  immunosuppression 

status, they are at higher risk of devel-

oping other related pathologies such as 

cytomegalovirus infections, Kaposi's sar-

coma, non-Hodgkin's lymphoma and my-

cobacterial infections, thereby increasing 

surgery intervention in patients with HIV 

[4]. In fact, Drapeau and colleagues ob-

served, in HIV positive patients undergo-

ing surgery, a 90% incidence of surgical 

wound  infection,  twofold  higher  com-

pared  to  the  general  population  [5]. 

However, surgical  intervention may be 

an option after medical treatment failure 

in case of complications [6]. Obviously, 

the outcome of HIV positive patients with 

surgical conditions is improved by early 

diagnosis  and  treatment  [7].  To  date 

there is no conclusive data nor definitive 

guidelines on surgical procedures on HIV 

patients, and this review describes the 

state of art of main surgery fields re-

garding positive subjects. In particular, 

we focus on thoracic, abdominal and or-

thopedic  surgery,  without  forgetting 

other surgery branches, with particular 

attention to surgical techniques in devel-

oping countries. 

 

Thoracic surgery and HIV 

Studies about thoracic surgery on HIV 

positive  patients  showed  on  the  one 

hand that they had a higher incidence of 

postoperative  pneumonia,  and  higher 

than 12-month mortality rates, and on 

the other that the initiation of HAART 

may reduce mortality [8]. Moreover, the 

interest in organ transplantation in HIV-

infected  patients  has  increased,  and 

there has been a steady increase in both 

the number of transplants and the num-

ber  of  transplant  centers  serving  this 

population [9]. In this section we per-

formed an analysis of the recent litera-

ture dealing with surgery patients posi-

tive for HIV. 

 

Cardiovascular system 
If in the early years of the HIV epidemic, 

the  principal  cardiovascular  manifesta-

tions were dilated cardiomyopathy, peri-

cardial disease, pulmonary hypertension, 

and neoplastic involvement of the heart. 

With HAART we observed a reduction of 

dilated  cardiomyopathy  and  pericardial 

disease  with  an  increase  number  of 

metabolic abnormalities and cardiovascu-

lar disease, including coronary artery dis-

ease  and  acute  coronary  syndromes, 

pericardial  disease, and dilated cardio-

myopathy [10, 11]. Cardiovascular dis-

eases represent a major cause of morbid-

ity and mortality in HIV patients, most of 

all  due to HIV-related cardiomyopathy, 

which  doubles  the  risk  of  developing 

heart failure in comparison to the general 

population  [12].  In  addition  to  hearth 

failure,  many  other  cardiovascular  pa-

thologies  can  affect,  more  frequently, 

HIV positive patients. But the results of 

surgery, especially in patients following 

therapy,  are  not  very  different  from 

those of the general population. For ex-

ample,  surgical  repair  of  aortic  aneu-

rysms not only is feasible but also does-

n’t lead to remote infectious complica-

tions [13]. However, maybe specifically 

due to the protease inhibitor of HAART, 

atherosclerosis and thrombosis processes 

seem to be more frequent and, despite 

the treatment effectiveness is the same 

of HIV negative patients, even relapses 

appear to be greater [14]. Interestingly, 

although it cannot claim a cause-effect 

relationship,  some  authors  reported  a 

very uncommon case of biological valve 

thrombosis  in  an  HIV  positive  patient 

[15]. As mentioned above, the outcomes 

of cardiovascular surgery are not worse 

in HIV-positive patients, unless we con-

sider patients with an advance disease 

status [16], and new intervention strate-

gies, such as robotics, are being devel-

oped to further improve outcomes and 

workers’ safety [17]. This latter topic is a 

key point in HIV positive patients. In fact, 

these patients, thanks to new therapies, 

reach end-stage heart  failure requiring 

transplantation, however, many centers 

consider HIV positive status as a contra-

indication for advanced therapy or trans-

plant [18, 19]. In last years, just hearth 

transplantation  attracted  an  increased 

interest and many studies focused on this 

topic.  Recently,  in  Europe  and  United 

States, heart transplantations were per-
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formed on selected HIV-infected patients 

fulfilling strict virology and clinical crite-

ria [20, 21]. Despite the first encourag-

ing results, this topic still leaves many 

doubts about co-infection and comorbid-

ities, management and treatment [22], 

and more and larger studies are neces-

sary to clarify these aspects. Of course, 

all these issues are topical in developed 

countries, where there is better access to 

care and improved treatment adherence. 

In Africa, it is well known that the high 

number of HIV positive patients is re-

lated to a high percentage of associated 

hearth disease, according to recent stud-

ies [23]. Despite this high prevalence of 

disease requiring surgery intervention, in 

Africa outcomes after  surgery are un-

known and the role of HIV or other com-

mon infections such as Tuberculosis is 

still unclear [24].  

Respiratory system 
People with well-managed HIV now have 

normal life expectancies and physicians 

treating these patients are encountering 

acute and chronic diseases, such as in-

fectious  pulmonary  complications, 

chronic  obstructive pulmonary  disease, 

lung  cancer,  pulmonary  hypertension, 

and  pulmonary  fibrosis.  Surgeons  are 

primarily  dealing  with  issues  such  as 

pneumothorax, cancer and lung trans-

plant. Pneumothorax in HIV-infected pa-

tients is much more frequent than in the 

general  population.  Furthermore,  in 

some cases a surgical approach is un-

avoidable [25]. Videothoracoscopy, that 

is  minimally  invasive  and  considered 

safe, is a simple and cost-effective tech-

nique, and is used as initial therapy [26]. 

However, for serious problems such as 

severe pleural infection or bronchopleural 

fistula, open lung surgery represents the 

elective intervention [27]. Other acute 

and emergency diseases more frequent 

in HIV positive subjects are vanishing 

lung syndrome and severe obstructive 

lung disease, which are potentially fatal 

but preventable conditions [28]. Espe-

cially in these patients, it is mandatory to 

try  to prevent emergency care,  which 

means in most cases intubating the pa-

tient, due to the particularly high mortal-

ity rate following mechanical ventilation 

in  HIV-infected  patients  [29].  On  the 

other hand, HAART has significantly in-

creased  incidence  of  lung  cancer  and 

other non AIDS-cancers in these patients 

[30].  Despite  HIV,  patients  in  good 

health conditions with lung cancer seem 

to  successfully  recover  from  surgery 

without complications. The treatment of 

lung cancer in these patients is not stan-

dardized and frequently they remain un-

der-treated, because it entails using con-

ventional criteria, which is used for non-

infected patients with lung cancer [31]. 

Moreover, the increased general wellbe-

ing obtained with HAART in HIV patients, 

should encourage oncologists to use the 

standard approach as in non-HIV lung 

cancer patients to improve prognosis of 

lung cancer HIV patients [32]. Finally, 

even if HIV has been considered a con-

traindication  for  lung  transplantation, 

with  the improvement  of  management 

and outcomes, several centers have con-

sidered  this  intervention  feasible  [33, 

34], especially since the approval of or-

gan donations from HIV infected donors 

to HIV infected recipients [35, 36]. Un-

fortunately,  the available data on this 

topic is still too little and unique to the 

developed countries, and further and lar-

ger studies are needed to evaluate the 

feasibility and effectiveness of these in-

terventions. 

 

Others 
In addition to the two main chapters de-

scribed above, not enough data is avail-

able about thoracic surgery in HIV posi-

tive patients,  and these are the main 

case reports. Spinal cord compressions 

are reported in different patients due to 

lymphoma rapid progression or other tu-

mors. In these cases, surgical  decom-

pression  should  be  considered  and 

weighed  with  respect  to  the  patient’s 

general conditions and the prognosis of 

the lymphoma and or tumor [37, 38]. 

Moreover,  some  authors  described  a 

unique case of mediastinal pleomorphic 

sarcoma, that in addition to the rarity of 

disease and uncommon site of presenta-

tion, it was associated with a HIV positive 

patient [39]. 
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Abdominal surgery and HIV 

Abdominal diseases in HIV patients can 

be increased and worsened due to their 

immunosuppression status [3]. In fact, 

appendicitis is often caused by obstruc-

tion of the appendicular lumen by a fae-

colith  associated  with  infections  and 

parasites such as strongyloides and as-

caris. Moreover, in positive patients it is 

also associated with immunodeficiency, 

resulting in infections such as cytomega-

lovirus and Kaposi’s Sarcoma [3, 5]. In-

terestingly, Kaposi’s Sarcoma may also 

cause upper and lower gastrointestinal 

bleeding and represent the first manifes-

tation of HIV [40-42]. In fact, gastroin-

testinal bleeding is often present in HIV 

patients, both in advanced stage of HIV/

AIDS disease and in initial manifestation 

of HIV [40]. In these patients the main 

causes are the opportunistic infections, 

especially  tuberculosis  and  CMV colitis 

[41]. However, gastrointestinal bleeding 

can also occur from drug side effects, 

and the Rivaroxaban associated with Da-

runavir/Ritonavir represents a common 

explanation of watery bloody diarrhea in 

patients without others risk factors such 

as Salmonellosis, Shigellosis and Campy-

lobacter jejuni [42]. Regardless of the 

cause, this evidence suggests an occult 

blood stool screening as a routine proce-

dure during the follow-up of HIV-positive 

patients. Another important issue in ab-

dominal surgery is bowel perforation that 

can be found on the wall of the esopha-

gus,  stomach,  small  intestine,  large 

bowel,  rectum, or  gallbladder. Cancer, 

Crohn's disease, diverticulitis, gallbladder 

disease, peptic ulcer, and ulcerative coli-

tis are common causes of gastrointesti-

nal perforation [43]. Additional causes in 

HIV patients are the opportunistic dis-

eases such as massive bacterial  infec-

tions,  CMV,  lymphomas  and  Kaposi's 

Sarcoma [44-46]. In these cases, laparo-

scopy has been suggested as an elective 

technique both for exploration and sam-

ple collection for histopathological exami-

nation [45]. The last condition that leads 

to abdominal  surgery  is  intestinal  ob-

struction. In the past, tuberculosis was 

considered the main cause of intestinal 

obstructions  such  as  obstructed/

strangulated hernia, malignancy, adhe-

sions, volvulus and intussusception [47]. 

Recent  and  increasing  evidence  sug-

gested a major role of HIV as risk factor 

for bowel obstruction [48] and intussus-

ception, which is an important cause of 

intestinal obstruction, has been reported 

as consequence of Burkitt lymphoma and 

Kaposi’s sarcoma [49]. 

 

Orthopedic surgery and HIV 

It is well known that HAART is effective in 

prolonging life, restoring activity levels, 

preventing  maternal-fetal  transmission, 

reducing  infectivity,  and  generally  im-

proving  quality  of  life  [50].  However, 

these drugs are associated with side ef-

fects, some of which affect the muscu-

loskeletal  system:  arthropathies,  from 

inflammatory arthropathy to acute septic 

arthritis, avascular necrosis, especially of 

femoral head, although the pathogenesis 

is not clear, osteopenia-osteoporosis and 

pathological fractures [51-53]. Fractures 

are a common injury in developing coun-

tries, mostly from road trauma and the 

population  most  at  risk of  HIV – the 

young mobile adult,  is  also the group 

most subject to road trauma. Those pro-

viding surgical care to patients with HIV/

AIDS should be aware of how outcomes 

can  be  influenced,  and  misperceptions 

are  common.  The  optimal  method  of 

fracture stabilization depends on the time 

of presentation, severity of soft tissue, 

other injuries and local resources.  Actu-

ally, all studies prove that there is no in-

creased risk of wound infection following 

internal fixation of closed fractures in pa-

tients with HIV/AIDS even if  the CD4 

count was low [54, 55]. Only few studies 

demonstrate a higher risk for postopera-

tive infections in HIV patients. But all 

studies agree about risk of infection for 

open fractures, because the rate of infec-

tions in this case is greater in HIV pa-

tients [56-57], this risk can be reduced 

by  aggressive  debridement,  early  soft 

tissue reconstruction, and negative pres-

sure wound therapy where available. Pin 

track infections in external fixation are 

more common in HIV patients, but are 

manageable [ 58]. Fracture union rates is 

a questionable topic in the literature, in 

some studies seem to be lower in pa-

tients with HIV/AIDS due to an impaired 

inflammatory  response  [59],  in  others 

they show that the fracture union rates 
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are also comparable to those expected in 

a healthy population [57, 60]. Delayed 

sepsis of an existing implant has been 

described, but it is unclear whether this 

represents reactivation of a latent infec-

tion or a recent hematogenous seeding 

[61, 62]. Patients with HIV/AIDS may be 

candidates  for  joint  replacement  and 

elective spine surgery, there are good 

short term functional outcomes and no 

apparent increase in the risk of early in-

fection [63-66]. 

 

Others 

The remaining topics about HIV and sur-

gery concern genital anatomic sites. In 

developed  countries  was  observed  a 

slower wound healing rate in seropositive 

patients  with  anorectal  disease,  but  a 

similar morbidity and mortality among 

seropositive and seronegative HIV pa-

tients [67, 68]. Some authors observed 

the same outcomes also in low income 

countries  in  suggesting  that  HIV-

seropositive patients are benefiting from 

improved HAART access [69].  Cervical 

cancer represents the third most com-

mon cancer among women worldwide, 

and considering the high HIV association, 

greater attention is paid to detect the 

best treatment for cervical illnesses in 

terms of  effectiveness,  safety  and af-

fordability [69]. Although there is no fi-

nal and solid opinion about this topic, the 

electrosurgical excision procedure seems 

to be a feasible and safe option for the 

treatment of cervical intraepithelial neo-

plasia in HIV positive women, especially 

in low-resource contexts [70]. From a 

male point of view, the surgical genital 

topic mainly regards circumcision. On the 

one hand, this procedure is considered 

easy to perform, safe and effective in 

reducing HIV and others sexual transmit-

ted diseases [71]. On the other hand, 

circumcision represents a risk factor for 

higher HIV shading when sexual inter-

courses  resume before  wound  healing 

[72]. All these findings suggest greater 

efforts to optimize both healthcare work-

ers training and patient follow-ups. 

 

Surgery and HIV in Mozambique 

Unlike in the past, recent evidence sup-

ports the hypothesis that surgical inter-

ventions, also in low income countries, 

are effective also from an economic point 

of view for their ability to prevent long-

term disability [73]. However, this con-

sideration must be contextualized in a 

setting with high HIV incidence, where 

many patients still await HAART (or they 

abandoned  it)  and  without  a  cost-

effective method for staging HIV subjects 

[74]. To date only a small amount scien-

tific literature is available on surgery per-

formed in HIV positive patients in devel-

oping countries, especially in Eastern Af-

rica. In particular, in Mozambique, stud-

ies focus mainly  on male circumcision 

and cesarean intervention. Circumcision 

seems to be an effective method to re-

duce HIV transmission. However, the au-

thors, unanimously, state that that pa-

tients should not increase their sexual 

risk behaviors and condom use and other 

behavioral risk reductions remain essen-

tial [75, 76]. On the other hand, regrind-

ing gynecology and obstetrics, the au-

thors highlighted especially the risk of 

HIV vertical  transmission and risks for 

healthcare workers [77, 78]. Finally, a 

recent study suggests the loop electro-

surgical  excision  procedure  in  women 

with cervical diseases, even if the evi-

dence is weak, and many potential draw-

backs hinder conclusive statements [79]. 

 

Conclusions 

This is the first study, to our knowledge, 

that looks at the main area of surgery in 

HIV patients in resource-limited settings 

and specifically in Mozambique. Consider-

ing the high incidence of HIV infection, 

especially  in  developing countries,  and 

the effectiveness of antiretroviral drugs 

for increasing life expectancy and oper-

able diseases, it is clear that there is still 

much to do about this issue. In particu-

lar, the evidence in the literature high-

lights the necessity to train healthcare 

workers and reduce the risk of accidental 

HIV  transmission,  to  educate  patients 

and follow them up for an optimal healing 

and to improve the quality of data collec-

tion  to  carry  out  effective  and  well-

structured studies. 
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